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' PARE TIME

«fou Can Start Soon Earning
“Extra Money in Spare Time

dany W=1 students find it easy and profitable to fix
—tets for “~i>n1s anc neighbors starting a few months
—ifter enralling. Use the Tester built with parts NRI
urrist 23 o Idcate and correct Radio-TV receiver
roubles. Picking 1p $10. $15 and more a week gives
abstanua. exira spendiig money. Many who start
spar2 time s002 buil¢ full time Radio-Television
mles and zervice Lusinesses, enjoy prestige, respect
ind sais’act.cn in this fist growing industry.

=Senefit by NRI Experience —Oldest, Largest
Home Study Electronic Radio TV School

NRI's more than 40 years experience training men
‘or suecess- -the outstanding record and reputation
) this school--benefits you in many wayvs. NRI
Methods are tested. provan. Successful graduates are
2vervwhere. in small towns and big cities. Here is
an investment that pays big profits soon. Each week
invest onlv a few hours spare time in vourself—
_preparing to be a Radio-TV-Electronics Technician.
{nvest in training to get ahead. NRI can provide the
craining you need.

NRI Otfers the Tested Way to Better Pay

{Technical know-how brings better pay. fast advance-
ment. Radio-TV-Electronic opportunities are great,
and are increasing. NRI has devoted over 40 vears
0 developing simiplified. practical training methods.
Mailing the card at leit can he one of the most
iniportant acts of vour life. Do it now.
Reasconable tuition. w nthlv pav-
ments available. Let us send vou 64-page
Catalog  FREE. Address: NATIONAL
RADIO INSTITUTE. Dept. ONK. Wash
Ington 16. D C

. Nation

J. E. Smith
Founder

Broadcasting offers satisfying careers. Hundreds of Radio
and Television stations on ihe air offer interesting jobs for
Operators and Technicians. Police. Aviation, Two-Way
Communications are expanding. Men with Radio-TV train-
ing are in Jdemand

A solid. proven field of opportunity for good pay is servic-
g the millions of Radio and TV sets now in use. Govern-
aent. military. guided missile manufacturers. industry

all need Technicians
opportimit-es

Color TV, Hi-Fl are increasing the

al Radio Institute

Washington 16, D. C.

Est. 1914
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want training in Photography? Mechanics? Electronics?

choose-it-yourself
before
enlistment

“w—t-k_r*'

Motion Picture Photographer

It's up to you! The Army’s new "*Choose-it-Yourself”’ System lets you choose valuable training before you enlist.
Here’s how it works: 1, Choose before enlistment. Choose your training from fields like Photography, Missiles,
Communications, Construction, Automotives—and many more. 2. Qualify before enlistment. Take aptitude and
physical exams to qualify for the training you’ve chosen. 3. Know before enlistment. If you qualify, you know you'll
get the training you want. Your choice is written into your future Army record—guaranteed before you enlist.
Choose, qualify, know — this week ! Ask your Army recruiter to shaw you his complete list of available training fields.

-
CHOOSE ITé YOURSELF VOCATIONAL TRAINING SYSTEM

US ARMY

December, 1960
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Make Extra Money Soon

Have independent

income in slack
times or layoffs

Save—fix your
own appliances

Make extra
money when
you refire

December, 1960

Nothing can match the wonderful feel-
ing of security and independence that
comes from having important technical
knowledge and skill. The trained Elec-
trical Appliance Technician is in de-
mand. He enjoys respect and prestige,
is valued for the essential service he
renders.

Most homes have a dozen or more ap-
pliances. Many millions more are sold
every year. This is a fast growing in-
dustry. Millions of dollars are spent
each year to keep appliances in good
operating condition.

Tester Furnished
No Extra Charge

NRI training is practical, thorough,
easy-to-understand. You learn by
doing. Quality tester built with parts
NRI furnishes locates appliance trou-

. bles quickly, helps you earn extra

money. Soon after starting many NRI
students add $10, $15 a week extra to
their income by fixing appliances for
friends and neighbors. Spare time Ap-
pliance Servicing can easily expand
into full time business, provide a
means of extra income to buy luxuries,
gain independence.

NRI has over 40 years’ experience

National Radio Institute

WASHINGTON 16, D. C,, FOUNDED 1914

Learn at Home to Fix
/ Electrical Appliances

) Earn while learning—many
opportunities for good jobs,
or a spare-time or full-time
business in this important
and fast growing industry

training men at hcme. It has successful
graduates everywhere.

Here’s what a few graduates say, “I
have my own part time shop,” “Course
gives me confidence to handle any job.”
“Before I finished course, earned about
$380 in spare time.”

Mail Coupon Now

Become a successful Electrical Ap-
pliance Technician. Age, lack of knowl-
edge of electricity are no barriers. NRI
will train you at home in spare time.
Paste the coupon on postcard or mail
in envelope. Act today. Sample Lesson
shows how easily you learn. Catalog
tells what you learn, what others ac-
complish, present and future oppor-
tunities. Low payment
plan. Address NA- 4
TIONAL RADIO IN- @8

STITUTE, Dept. KNO, [nmmw
Washington 16, D. C. |®

LESSON FRE i

and BOOK ==

I NATIONAL RADIO INSTITUTE, Depl. K NO . Washington 16, D.C

~..j
l—' . N

l Please send me sample lessen of your Electrical Appliance
Training and catalog FREE. (No salesman will call).

e

I Name A

i

lAddresa

IClty ne__State. ___ __
o maamey DO e
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A Ofers Letter 1o the FQOC

Gentlemen:

Let's face it: The Citizens Radio Service is a mess.
It was intended to fulfill a useful purpose..."private
communications in connectionwithbusiness or personal
activities, limited to the minimum practicable trans-
mission time"*...but quickly after its inception in
September of 1958 it became a playground for a mob of
undisciplined microphone maniacs. Using ham pro-
cedure but having nothing of the ham spirit, they fill
the CB channels with long, inane and pointless conver-—
sations, indirect violation of FCCregulations and of
the rules of common sense. The people who really need
and use CB for business purposes have a tough time buck-
ing the incessant chattering.

I know from personal observation that the problemis
national in scope. During the summer of 1960 I moni-
tored the CB bands for about six hours every day of a
seven-week trip by car from New York to California ard
return, a total of more than 9,000 miles over non-
duplicating routes. For a while my wife and I kept a
time record of ham-type operationversus business.traf-
fic, but we gave this up after the first few days be-
cause the phony amateurs quite clearly were hogging all
of the Class D channels.

Some CB operators talk knowingly of beam antennas,
means of improving receiver sensitivity, microphone
characteristics, etc. I suspect that more than a few
of them use considerably more than the five watts pre-
scribed by law. It must be sheer laziness that keeps
these lads from obtaining amateur "tickets." Surely
they must know that the numerous ham bands offer vastly
greater opportunities for experimenting and long-dis-
tance communication than does the single CB band.

The CB channels should be kept as open as possible for
mobile communication, CB's greatest field of applica-
tion. For construction projects, local trucking,
delivery and taxi services, auxiliary police, fire and
civil defense organizations, and for emergency medical
and repair services, intelligentlyused CB saves time,
labor, fuel, tempers and lives. CB is on the right
track when, for example, it enables anurse inanoffice
to relay an urgent call to a doctor in his car and gets
him to an expectant mother in time to heIp, when it is
used at a community sports event or when it permits
small boat communications. It is on the wrong track
when it permits untrained "operators" to monopolize
valuable frequencies with juvenile drivel that be-
longs on the privacy of the land-line telephone, not
on the public air.

In communities where there are numerous hobby-type
CB stations, the interference they create can be very
exasperatingtodispatchersanddrivers with real busi-

*FCC Rules, Part 19

4 Electronics Illustrated
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These men are getting practical training in...

E LECTRICITY ELECTRONICS
O Real:

A.C. and D.C. Motors
Generators
Switchboards
Controllers
Modera Appllances

Automatic Electronic
Control Units

(Shown at lefs—Tastructor explaining
operation and testing of a la~ge Motor
Generator in our A.C. Department.)

TELEVISION :.crronics
Oy Redl:

Television Recelvers
Black & White and Color

AM-FM and Auto Radlos
Transistors — Printed

Cirguits —Test Equipment
(Right — Instructor helping students

check the wiring and trace circuits of
television receivers.)

Train in the NEW SHOP-LABS of COYNE

Largest, Oldest, Best Equipped School of s Kind In the U.S.

Prepare for your futlire now in today’s top opportunity field. Don’t H H
be satisfied with a ““No Future” job. Train the Coyne way for a better Mail COUPOH or Write
job in a field that offers a world of opportunities in the years ahead fOl‘ FREE Book

Yeu train In Chicogo—the Electrical and Electronic
Center of the World—on real equipment. Profes-
sional and experienced instructors show you how,
then you do practical jobs yourself. No revious
experience or advanced education is need:

Mail coupon belowin
an Envelope or pasta
on & Postal Card o
Book comas by mail. No obliga- write Address given
tion and no salesman wili call. and Free book.
“Guide to Careerz”,
r—-——-——————— with information wil

be sent-to you by

FINANCE PLAN: Enroll now, pay most of tuition I
aft%r graduation. Part-time employment help for COYNE ELECTRICAL SCHOOL vowrn mail.
students | ] Dept. %0-3C New Coyne Euiidi
Sail coupon or write to a?drﬁs below fc};f lfl'ee bool;lia—“Guide to : 1501 W, Congress Pkwy., Chicago 7, Hiinois

areers’’. Whether you prefer Electricity, Television-Radio or Com- ini
bined Electronics Training, which includés both fields, this book de- | o e = e bt
scribes all training and gives facts to Vets and Non-Vets. [ Elearicity 1 [ Television [J Both Fields

I [T« {£1) L2 (31 e
B. W. Cook, Jr., F bd a Founded 1899 ] Name.
ELECTRICAL SCHOOL Pt
CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT l Ci Sy,
1501 W. CONGRESS PARKWAY, CHICAGO 7 Dept. 90.8C [ 2

ELECTRICITY + RADIO % TELEVISION % REFRIGERATION % ELECTRONICS 1 (I understand no Salesman will call)

December, 1960

Lt
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ness to handle. These people
don't mind standing by for a few
minutes while another legitimate
user of a channel gets hismessage
across, but understandably they
get mighty steamed up when they
are forced to listen to long dis~
cussions of last night's dance or
of Tommy's difficulty with his
algebra homework. I heard one
lady dispatcher for a fuel-oil
firm forget momentarily that she
was a lady, with good results.
She was trying to re-route a
truck, but her channel was kept
busy by three gossipers. Finally
she managed to get into the "net"
herself, and then she blasted
off,

"Listen, you birds, I've made
ataperecording of your last five
minutes of chatter, and I intend
to send it to Washington as proof
of improper use of the Citizen
Band."

The silence that followed was
wonderful to hear!

It is painfully evident that
the Citizens Radio Service is top

heavy with communications of the
wrong kind. The FCC can and
should get tough with present
licensees who ignore the FCC
rules, and cancel their tickets
if necessary.

Respectfully yours,

Robert Hertzberg

2W4922/W2DJJ

The above open letter to the FCC
was written by Robert Hertzberg who
is known to many of you as an honest
popularizer of electronics and booster of
amateur radio. We are in substantial
agreement with his views and are pub-
lishing this letter in the hope that we
may encourage the best use of the Citi-
zens Radio Service and dissuade the
FCC from considering more drastic
measures such as the elimination of
all personal communications from this
band.

INTRODUCES FOR THE FIRST TIME
ANYWHERE A SELECT STOCK OF USED
TUBES AT A FABULOUS LOW PRICE

Jan Surplus Tubest

i LISTED

All TUBES SENT POSTAGE PAID
Pleose send 25¢ handling for orders under SIS
deposit on C.O.D. orders. Send opprozimote postage on
Canadion and foreign orders.

MICRO

MICRO

ELECTRON TUBE

ecti - Pr,
® Th, advertised :! Terchandise Pt refund, ,
elecrricayy y

s deu!y

e made
e are
Y perter ¢, OF necesgarit
* Y ne
50 Markeq. ctory seconds ar u;:;‘ l'w!: may be
Yhes—each

ismcec
19)¢

saces

DEPY g
TUugg

7qy
X7 /XXFM
7ve

1-12F0p
oug
S & sPECiay 5555022

Mey g
TusLs LIST of

ELECTRON TUBE CO. Dpept.El-12,P. O. Box 55 Park Sta., Paterson 3, N. J.

Electronics Illustrated
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A GUIDE

faa

BETTER JOB,

“LET DeVRY TECH PREPARE YOU IN W 4 ”'ﬁ"?k
'SPARE TIME AT HOME AS AN FUTUR

ELECTROHICS flceonia
TECHNICIAN

g U ; -

Guidad
Missiles

NO PREVIOUS TECHNICAL EXPERIENCE
OR ADVANCED EDUCATION NEEDED!

Laborers and bookkeepers, store clerks, shop men, farm-
ers, salesmen — men of nearly every calling — have taken the
DeVry Tech program and foday have good jobs or servicg
shops of their own in Electronics. You don’t have to quit your
present job. If you are 17 to 55, see how you may get your-
self ready for a future in the fast-growing Electronics field.

Whether you prepare at home or in our well-equipped
Chicago or Toronto Laboratories, you get sound, basic training
in both principles and practice. At home, you use educational
movies. You build actual circuits and fest equipment. You read
simple directions, follow clear illustrations. When you finish,
you are prepared s step into a good job in an excitingly
different field. You may even start a service shop of your own.
Mail coupon for free facts today.

Micro-Waves

Communications

Industrial
Electronics

Computers

Automation

bve Wire Employment Service Draft Age? Electronics

Puts you in touch with job We have valuable informiation
opportunities — or helps for every man of draft age; so

Remote Control

I

you toward a better posi- J if you are subject to military Systems
£ tion in the plant where ™ service, be sure to check the
you are now empfoyed. coupon.

SAMPLE BOOKLET l
we'll give you a free copy of an interesting FRE E -

booklet, “Electronics in Space Travel." See for
yourself how you may take advantage of the

opportunities i - 3 Elecronas n
PP n this fast-growing field Lot

“One of North America’s Foremost Electronics Training Centers™
. ACredlind Member DeVry Technical Institute
of Noflonal 4141 Belmont Ave., Chicago 41, [l Dept. E1.12.Q

Home Study Council Pluase give me your FREE booklet, “‘Electranics im Spuce Travel,’ and
tell me how | may prepare to enter one or more branches of Electrorics.

NAME AGE

Please Print
STREET APT.

DeVRY 7scivica: Eme—

1080 DeVry Tech's Canadian Training Center s Iocated at

CH|CAGO 4], |LL|N°|S 970 Lawrence Ave. West, Toroato. On

December, 1960
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1 WAS DETERMINED TO MAKE GOOD
IN MY JOB...BUT DETERMINATION,
I FOUND, WAS NOT ENOUGH!

I HAD PLENTY OF EXPERIENCE .
AND THE BOSS SEEMED TO LIKE
ME. L LACKED JUST ONE THING —
TRAINING!

SORRY, BURT! T KNOW L
YOU'VE WORKED HERE.
€3N, LONGER. BUT TED HAG
2 ) THE SPECIAL TRAINING

: WE NEED. YOUR
CHANCE WILL COME
...SOMEDAY !

SIX MONTHS LATER..I.C.S.SENT MY
BOSS REGULAR REPORTS OF MY
PROGRESS. THEN ONE MORNING...

BURT, I'VE JUST MADE YOU

THE ASSISTANT MANAGER OF
YOUR DIVISION...AT $15 MORE
A WEEK. AND THE WAY
YOU'RE GOING NOW, THIS
IS JUST THE
BEGINNING.

I GOT IT, HONEY! T
GOT THE PROMOTION!
OUR MONEY WORRIES

ARE OVER! TODAY'S
OUR LUCKY

WHY NOT MAKE THIS YOUR LUCKY

DAY? LETI1.C.S.PUT YOU ON THE ROAD

TO MORE PAY, RAPID ADVANCEMENT,
REAL. JOB SECURITY. HERE'S THE
FAMOUS COUPON. MAIL IT NOW!

Electronics Illustrated
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I WAS TIRED OF WAITING FOR “"SOMEDAY." JANE SHOWED ME AN I.CS.
I MADE UP MY MIND TO ACT! I'D GET THE ADVERTISEMENT IN A POPULAR

TRAINING I NEEDED... SOMEHOW ! MAGAZINE. THERE WAS THE
JANE HAD A SUGGESTION... RAMOUS COUPON.AND THERE WAS

JOB AND GO BACK TO | AT HOMEZ...THE SAY, THEY/LL SEND ME ) DAD.SAYS
SCHOOL! AND 1 SURE [ WAY DAD DID... A CAREER KIT FREE..\HE NEVER
DON'T WANT THAT WITH 1Cs. THREE BI6 SUCCESS WOULD
NIGHT CLASS HAVE BEEN
ROUTINE IN MANAGER |F 1T
THE CITY!

“HOW TO SUCCEED”
32-.PAGE GOLD MINE

CAREER CATALOG ...
@ OPPORTUNITIES IN YOUR
FIELD.
SAMPLE LESSON (MATH)

|. C. S. CAREER KIT CONSISTING OF... @ SHOWS I.C.S. METHOD.

q 0 Accredited Member,
For Real Job Security —Get an 1. C. S. Diploma! L. C.S., Scranton 15, Penna.  yonal Home Stuy Couneil

INTERNATIONAL CORRESPONDENCE SCHOOLS CS

BOX 905741, SCRANTON 15, PENNA. (In Hawail, reply P.0. Box 418. Honolulu) (Partial list of courses)
Without cost or obligation. send me “HOW to SUCCEED” and the opportunity bookiet about the field BEFORE which § have marked X (plus sample lesson):
ARCHITECTURE AVIATION O Qil Field Technology O Electric Motor Repairman O Industrial Satety
and BUILDING D Aero-Engineering Technology [J Pulp and Paper Making [ Etec. Engr. Technician [ Machine Shop Praclice
CONSTRUCT(ON O Aviation Engine Mech. O Elec. Light and Power [ Mechanical Engineering
O Air Conditioning [ Reading Aircrafi Blueprints civiL O Practical Electrician O Plumbing and Heating
O Architecture E.N.G'N.EEF,“ NG D Practical Lineman O Professional Engineer
O Arch. Drawing and BUSINESS O Civil Engineering | O Professional Engineer O Quality Control
Designing [m] Aocoun}lpg €3 Construction ‘Enzlr_ueenng G CHOOL O] Reading Shop Blueprints
O Building Contractor O Advertising O Highway Engineering HGood E‘ lsi H O Retrigeration and Air
O Building Estimator O Bookkeeping and Cost O Protessional Engineer (Civil) O nglish Conditioning
0O Carpenter Builder Accounting O Reading Struc. Blueprints D High School Diploma 0 Tool Design  OTool Making
©) Carpentry and Millwork [ Business Administration O Sanitary Engineer 0O High School General
[ Heating 3 Business Management O Sewage Plant Operalor O H. S. Coliege Prep. RADIO, TELEVISION
O Painling Contractor O Clerk Typist . O Structural Engineering (Eng'r'g & Sclence) 0 General Electronics Tech.
0 Plumbing (5] CMrealwe Salgsmalr;hnq @ Surveying anr(l) Magping B :::: ﬁm: ?cai&ce B Lndu‘s_!nlalRELe_cu‘qclcEs 0
i i [ Managing a Small Business Water Works Operator ter raclical Radio- ng'r'g
0 Reading Arch. Blueprinis O Professional Secreby a P 00 Short Story Writing 0 Radio- TV Servicing
ART O Public Accounting DRAFTING LEADERSHIP O TV Technician
0 Commercial Art O Purchasing Agent O Aicratt Drafting 0 Industrial Foremanship RAILROAD
0 Magazine tilus. O Real Estate S hi 0 Archil raling O Industrial Supervision O General Railroad
0O Sign Painting and Design’g O Salesmanship D Drafting & Machine Design O Personnei-Labor Relations
O Sketching and Painting [ Salesmanship and 0 Electrical Drafling . O Supervision STEAM and
Management O Electrical Engineer Drafting DIESEL POWER
AUTOMOTIVE O Traffic Management O Indusirial Piping Drafting MECHANICAL O Combustion Engineering
0O Auvtomabile O Mechanical Drafting and SHOP O Power Plant Engineer
O Auto Body Rebuilding CHEMICAL DO Sheet Metal Dratting T Dieset Engines O Stationary Diesel Ener.
and Refinishing 03 Analytical Chemistry U3 Gas-Elec. Welding [ Stationary Steam Engines
O Auto Engine Tuneup QO Chemical Engineering ELECTRICAL D Heating and Air Conditioning
O Auto Electrical Technician [ Chem. Lab. Technician, O Electrical Appliance Servicing [ Industrial Engineering TEXTILE
O Diesel Engines O General Chemistry O Etectrical Engineering O Industrial Instrumentation O General
Name ol _ _Age. Home Address
City - Zone. State - Working Hours A M. to P.M
Canadian fesidents send coupon to International Correspondence-Schools, Canadian, Ltd., Montreal,
Oy Canada. . . . Special low monthly tultion rates to members of the U. S. Armed Forces.
December, 1960 E
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...electronics in the news

SPEECH SCRAMBLER FOR YOUR PHONE...
wiretappers, extension eavesdroppers
will be thwarted by this invention,
designed to be used with ordinary tele-
phone handsets...no direct connection
needed. It turns speechinto gibberish
which an idéntical unit at the other end
of the telephone line "unscrambles.”
Scramblers are sold only in matched
pairs or sets that "understand” only
each other's noises...units from other
pairs won't work. Even a "bug micro-
phone" hidden in the telephone mouth-
piece ishelpless, since the mouthpiece
"hears" only the output of the scram-

i ] bler....This device should become a
"must" with businessmen and lawyers, and of course lovers and perhaps
certain criminals. For the citizen, it is the first effective coun-
termeasure we have seen against possible encroachment by "Big
Brother, " who may be watching you, all right, but would have trouble
hearing you...."Delcon Security Telephone" was developed and is manu-
factured by The Delcon Corporation, 943 Industrial Avenue, Palo
Alto, California. Price: $219. It is self-contained and battery
powered. ...

"SIGNALS" FROM SATURN...Michigan University scientists report the
first conclusive reception of radio noise from the yellow planet,
using an 85-foot radiotelescope and ruby maser amplifier. Tempera-
ture, density of Saturn's famous rings will be studied....

ATOMIC POWER PACKAGE...developed by Gen-
eral Electric, this compact, lightweight
nuclear energy source generates up to 30
kilowatts thermoelectrically: by direct
conversion of heat into electricity. It
has no moving parts. 30 kw is the equiva-
lent of 40 horsepower: the little atomic
powerhouse compares more than favorably
with small car engines and other familiar
compact power sources. "Modular" design
may permit capacities up to 300 kw....De-
signed for use in satellites and manned
space vehicles, it may eventually find
ground jobs, too, though such are uneco-
nomical now....The girl's name, fellows,
is Toni Wahlen; that's all we know....

10 Electronics Illustrated
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2 inew

Receiver Kit Frcluded

YOU CAN AFFORD!

RADIO-TV and

ELECTRONICS TRAINING

AT A PRICE

Yes, this great course costs far less than any training of its kind
given by other major schools! Radio-Television Training School
will train you for .a good job in Television or Industrial Elec-

tronics — AT HOME IN YOUR SPARE TIME.

Think of t—a complete training pregram including over
120 lessons, Fourteen Big Radlo-Television Kits, Complete
Color-TV [nstruction, Unlimited CGonsultation Service . . .
AlLL of a really Blg saving fo you. How can we do

this? Write to us today . . . and find out!

And what's mora — you c&n (if you wish)

OPEN YOUR OWN RTS-APPROVED AND
FINANCED RADIO-TY SERVICE SHOP

We Want Many More Shops This Year

This 38 year old kraining organization —
called RTS, that’s Radio-Television
Training School — wants to astablish &
string of Radio-TV Repair Shops in

principal cities throughout the U. 5.
So far, a great many such shops are
NOW N BUSINESS AND PROSPER-
ING. We sre helping and training
ambitious men to become future
owners and operators of these

COMPLET®

COLOR TV

INSTRUCTION
INCLUDE®

P i1 Y

Get your free book on the
FAMOUS RTS BUSINESS PLAN

find out how you can open

A REPAIR SHOP GF YOUR OWN

We supply and finance yoer equipment

When Iou are ready and qualified to operate
one of our RTS-Approved TV Repair Shops
WE WILL SUPPLY AND FINANCE EVERY
BIT OF EQUIPMENT YOU NEED TO GET
STARTED plus an inventory of parts and
supplies. in other words we will stake you
. . . AN OFFER NEVER MADE BEFORE BY
ANY TRAINING ORGANIZATION. Under
the RTS Business Plan you receive:

1. An electric sign for 6.
the shop front.

Pans for shop
asrangement.

2. Complete laboratory 7. Instructions on how
of test equipment. t» go into business.

3. Letterheads, calling 8. Continuous consul-
cards, repair tickets, tation and help.
etc, 9. The right to use

4. Basic inventory of FTS Seal of
tubes, parts, Approval, and the
supplies. TS € .

5. Complete advertising 10. Whe right to use

the Famous
Trade Mark,

and promotional
material.

SAMPLE ¢
1!55‘9! 5

RTS' Membership in The
Association of Home

Schools is your assuraonce of
Relicbility, Integrity, ond
Quality of Training.

December, 1960

shops in all areas.
FCR UNSKILLED

INEXPERIENCED MEN ONLY -
WE TRAIN YOU QUR WAY!

you build these
and other units

HATITESTER

CIRTAT Y .

We must insist that the men
we sign up be trained in
Radie-TY Repair, Merchan-
didng and Sales by our
training methods—because
WE KNOW the require-
ments of the industry.
Therefore, we will TRAIN
YOU . . . we will show
you how to earn EXTRA
CASH, during the first

RADIO-TELEVISION
TRAINING SCHOOL

815 EAST ROSECRANS AVENUE
LOS ANGELES 59, CALIFORNIA

month or two of your
training period, YOU
KEEP YOUR PRESENT
JOB. TRAINING TAKES
PLACE IN YOUR OWN
HOME, IN YOUR
SPARE TIME!

]

RADIO-TELEVISION TRAINING S5CHOOL
815 EASY ROSECRANS AVE Depl £1-120
LOS ANGELES 59 CALIFORNIA
SEND ME FREE — all of these hig opportunity books —
oq obs in TV-Electronics,’”’ ‘*A Repair Shop of Your Own’’
and “’Sampl=s Lesson.’”’ 1| am interested in:

D Radio-Television D Industrial Electronics

(Automation)

Name Ag

Address

City & State
91
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see the exciting 1961 ‘ »
kenight-kils

vosl

A PRODUCT OF ALLIED RADIO 70-Watt

n this value-packed AIZL/FD catalog
%)

e B Super-Power

Stereo!

DELUXE 70-WATT STERED AMPLIFIER

Super-power to drive any of today's speakers;
the ultimate in control flexibitity and func- $5
tions 83YU934 . ... . ... ... $119.95 down

only

.see many more great H1-F1 KITS

L
k. ‘Stereo Preamp 18-Watt Amplifier
- 'lED ’ 60-Watt Stereo Amplifier 12-Watt Amplifier

N Stereo Control FM Tuner
everything in' 25-Watt Amplifier Speaker Systems

444 pages ’eljectromcs

0 =
most compiete 4 IQGI

3
send for it! %
use coupon £l aLLieD RA 1o
on next page fi R i L

ALL-BAND SUPERHET RECEIVER

FUNTO BUILD Building it yourself is Covers 540 kc to 36 mc, plus 6 meters; gen- °™Y
always satisfying fun—it's fun at its best eral coverage tuning and calibrated Amateur 35
when you build Knight-Kits—they're so bandspread tuning. 83 YU 935 _ ... $67.50 down
beautifully engineered, so much easier,
more pleasurable to work with. .. see many other HOBBYIST KITS
“Space Spanner"® Receiver Transistor Radios

YOU SAVE vou save substantially because “Ocean Hopper" Radio Intercom Systems
you buy direct from Allied at our money- Radio-intercom Electronic Lab Kits

17y saving big-volume-production prices—and Clock-Radio Photoelectronic System

H because you do the easy building yourself. ..

YUU OWN THE BEST You’ll be glad you
built a Knight-Kit, because you'll own and
enjoy with pride a true custom-built product,
professionally engineered and styled—
designed for superior performance. ..

EASIEST TO BUY onty *2 down
on orders up to $50; $5 down up to $200;
$10 down over $200—up to twenty-four
months to pay...

4 BEST YTVM VALUE
High sensitivity general-
purpose VIVM; 11 meg
input resistance; bal-
anced-bridge circuit; 414"
meter. 83 Y 125. .. $25.75

only s2 down

e

; exclus:ve kmght kit 1
MONEY BACK GUARANTEE
3
Every Knight-Kit is uncondi-  Buy Any Knight-Kit! only *2 down
tionally guaranteed to meet ... Build and Use It! $0000000000000000000000000000000000000000000000000000080
our published specifications 1t Must Perform From original concept

| for performance or your pur- to final desi ;
R A 3 gn, each sold exclusively b
chase priceisrefundedinfull.  Exactly as Claimed! Knight-Kitis produced 'y by

Your Satisfaction is Guaranteed by and comes directly I E
&= to you from ALLIED A L L D
Electronics Illustrated
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knight-fcits best in build-your-own electromc eqmpment
NSRS

. STERED TAPE RECORD/PLAY PREAMP
Protessional quality; permits
tape monitoring, sound-on- only
sound and echo effect; use $§
with any tape transport.

83 YX 929 (less case) §79.95 0"

- DELUXE 40-WATT STEREQ AMPLIFIER

only Full Irequency center channel.

s5 Finest ampluher available any- Only $39.95
& it - L = where in this price rangé. For Full 20 Watts
i B [ESSETt ——=8 down gAYy 714 .. ... ........8TB.95 Stereo!
SUPER-VALUE
DELUXE FM-AM STEREQ HI-FI TUNER D STERED HI-F) AMPLIRER

only
Dynamic Sideband Regulation, oniy
variable AFC, "Magic Eye" 3
slide-tuning, multiplex add-In.
B3YUT3! .. ... .$81.50 9°%"

20-Watt Stereo Hi-Fi Amplifier, with s9
special clutch-type dual-concentric
level control; biggest bargain in down
Stereo hi-tl. 83 YX 927.......$39.95

3 | : FM-AM RI-FI TUNER BUY

'- 1 7| Outstanding FM-AM Hi-FI o7
SUPERHET CITIZENS BAND TRANSCEIVER “'@ Tuner; with AFC and tuned RF ~ $2
Dual-conversion receiver for = $39.95 For stage on FM; includes multi-  down
highest sensitivity and selectiv- gy only o cmw":s i e i g
ity; 2-channel crystal-controlied 0 Transceiver
5-watt transmitter. down do‘n -

Wi

BIYXM2-2. ... .......... 2 TOP VALUE CITIZENS
SENSATIONAL 4-BAND B i gt

Lowest-priced com-
plete Citizens Band
Transceiver. Tunable

22-channel super- . 32-WATY STERED AMPLIFIER YALUE

regenerative receiver; Money-saving 32-Watt Stereo  only
5-watt transmitter.

“SPANMASTER", RECEIVER

For thrilling world-wide
reception; exciting Short-
wave and Broadcast;
band-switching, 540 KC

Hi-FiI Amplifier; high power at s
to 80 MC. With cabinet. ¥ - 83Y T13-2... ... $39.95 tow cost; full frequency center 5
A — b own
83 YX 258 ........ $25.95 =nly $2 down channel. 83 YU 933. . ... .$59.95

. SEND FOR THE 444-PAGE
full selection of

4
INSTRUMENT g 1961 ALLIED CATALOG
KITS 1 mi-w . ' Write today for the world's biggest etec-
5 ; PAT Ye3dgs1alle1-F tronics catalog, featuring the complete
only 32 down i(?\s;&_:;l\l/oh:copes :{ R 1861 KNIGHT-KIT line. See the big news in qual-
“600" TUBE CHECKER Tube Checkers 4l ity electronic kits—save on everything in
Checks over 7(:0 tyhpes; Signal Tracer 2« Electronics. Send for your FREE copy.
iluminated roll-chart; % ; 1
obsolescence-proof de- g\udlo GGeeneel'rattorr et bl L bbbl send for it
sign. 83 YX 143 .$32.95 Bwt‘t’ep E"", at° today!
Capacity Checker : ALLIED RADIO, Dept. 164-M
4 RF SIGNAL GENERATOR Transistor Checker . 100 N. Western Ave., Chicago 80, ill.
Output 10 112 mc on tun- ch T ? |
damentals;: 400-cycle /C Tester, I [ Send FREE 1961 ALLIED Catalog
modulation. plus many others 1
83Y145 ... .. $19.75 i
Knight-Kits are i Name
lable in C d. \
avallable In Canada 1 Address
Pioneer in electronic 1 )
RADIOC kit development } City ———— Zone__State
December, 1960 13
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BUILD YOUR OWN

LOW COST!

TOP QUALITY!

. Model VP

VEST
POCKET*

3 TRANSISTOR
& DIODE RADIO KIT

Small in size yet a real power:
house! World famous LOOPSTICI\
every-

\\herel All parts lncluded

® No antenna or ® Golo- pl:ted prmted o Easy to buiid—
ground needed cireuit Hiustrated

e Hi “q'" . Personal NI-FI instructions.

Loopstick -arphone included

‘WlNNER OF DAN- MAR AWARD FOR_FUTURISTIC STYLING.

“The Partner”
. 4 TRANSISTOR
& DIODE RADIO KIT

EASY TO BUILD, even for a

be(rinnerl Take it with you

anyw E your real

"P-rtner * Don’t miss ball
. MEWH, your l‘nvorlte

Programs. Com

PLETE with all pnn.s. and

b‘imple, illustrated Instruc.

on:

¢ Pre-punched, gold- plated

printed circuit boa

. Newe“

diode

transns&or- &

¢ Exclusive Flat Transistor
Loops‘tll:k for unsurpass
sensitivi and ower

¢ Powerful 234" loudspeaker ¢ Earphone fayck P

. Compact portable case . Newest Circuit,

2~15/167 x 534" x 13/," Battery consumphon
FREE BONUS: MODEL TR-444 Grey & Gold s]]
net

Miniature Earphone ;RR :::B Black&Gold

for private listening.
TWIN TRANSISTOR
& DIODE RADIO KIT

AKES ONLY A SCREWDRIVER to

¢ bulld this sensational top quality

kit! No soidering required

fuz.c. a minimum of experfence. Its

atest  electronic

quality parts assure outstanding

® performance and maximum enjoy-

ment for years to come.
chassis board

® Genuine Loopstick for extra

power

® Precision tuning capacitor

® Advanced clrcurtry

. Pomblc. gold-trimmed

plastic
. Comp"lele :nth battery

# Complete with simple,
illustrated instructions

mopEL 57

net

OW...GET STARTED IN ELECTRONICS!

r-----------

NEW!

ELECTRONICS
LAB

IModel LAB-18 Net s111-95|

LEARN AND HAVE FUN experimenting with fascinating
subjects as SOLAR ENERGY, SPACE wMMUNlCATION RADIOS,
TRANSISTORS, OSCILLATORS. Only a screwdriver needed—safe.
no soldering. Kit comes complete with simple picture fnstructions
ideal even for a beginner. Makes a wonderful gift for anyone!

Write for free catalog and name of jocal radio parts distributor.

\WACTEON, successor to Grayburne

Supere

é Rudlnrd Pl., Yonkers, N.Y/

—
o

Covering the 80 through 6 meter
bands, Lafayette's ‘“Voyager”’ Model
HE-25 transmitter is rated at 120 watts
CW input (85 watts CW on 6m) and 70
watts phone input on all bands. Final
operates ‘“straight-through” on all
bands. Single knob bandswitching, oscil-
lator-buffer cathode keying, socket for
external VFO. TVI suppressed. $109.50.
Lafayette Radio, 165-08 Liberty Avenue,
Jamaica 33, N. Y.

[ S—

Village inventors, where are you? The
space and missile race has produced
highly useful “measures” and “counter-
measures’ by wild combinations of de-
vices and techniques that would have
been called “crazily impractical” a few
years ago. We have a need, for instance,
to detect unannounced satellites, as soon
as possible after launching. Now Elec-
tro-Optical Systems, Inc., is working on
a project for the Air Force which in-
volves an all-sky telescope (spherical
mirror, correction plates, etc.) carried
about twenty miles up by balloon. What
the telescope sees will be radioed to
ground. This brings in a new form of
television as well as telemetering. It is
expected to detect unannounced satel-
lites moments after launching, and start
collecting tracking data on them at once.
Thus a warminded nation would not be
able to place nuclear bomb satellites in
secret orbits. The world would know,
and could apply sanctions and counter-
measures. Watch for fuller details in an
early issue of Electronics Illustrated.

Electronics Illustrated
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F.C.C. LICENSE —THE KEY TO BETTER JOBS

An F.C.C. commercial (not amateur) license is your ticket
10 higher pay and more interesting employment. This license
is Federal Government evidence of your qualifications in
electronics. Employers are eager to hire licensed technicians.

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotelephone license is of value
primarily in that it qualifies you to take the second class
examination. The scope of authority covered by a third class
license is extremely limited.

The SECOND CLASS radiotelephone license qualifies
you to install, maintain and operate most all radiotelephone

quip except cial broadcast station equipment.

The FIRST CLASS radio telephone license qualifies you
to install, maintain and operate every type of radiotelephone
equipment (except amateur) including all radio and tele-
vision stations in the United States, its territories and pos-
sessions. This is the highest class of radiotelephone license |
available.

KER-¥

7

GRANTHAM TRAINING PREPARES YOU

The Grantham course covers the required subject
matter completely. Even though it is planned prima-
rily to lead directly to a first class FCC license, it does
this by TEACHING you electronics. Some of the
subjects-covered in detail are: Basic Electricity for
Beginners, Basic Mathematics, Ohm’s and Kirchhoff’s
Laws, Alternating Current, Frequency and Wave-
length, Inductance, Capacitance, Impedance, Reso-
nance, Vacuum Tubes, Transistors, Basic Principles
of Amplification, Classes of Amplifiers, Oscillators,
Power Supplies, AM Transmitters-and Receivers, FM
Transmitters and Receivers, Antennas and Trans-
mission Lines, Measuring Instruments, FCC Rules
and Regulations, and extensive theory and mathe-
matical calculations associated with all the above
subjects explained simply and in detail.

OUR GUARANTEE

1f you should fail the F.C. C. exam after finishing our
course, we guarantee to give additional training at NO
ADDITIONAL COST. Read details in our free booklet.

HOLLYWOOD RESIDENT CLASSES
CALIF. HELD IN FOUR CITIES
T If you are interest-
WASH. ed in attending day

or evening classes
mail the coupon for
free information to

KANSAS CITY

MO.
our home of-
WASHINGTON fice in Holly-
D.C. wood, Calif.

JSNNANN

-,

December, 1960

| MAIL COUPON NOW —NO SALESMAN WiLL CALL =3

S

Learn by Correspondence or in Resident Classes

Grantham training is offered by correspondence or in
resident classes. Either way, we train you quickly and
thoroughly- - -teach you a great deal of electronics and
prepare you to pass the F.C.C. examination for a first
class license. Get details now. Mail coupon below.

§This booklet \

R

72 /////5‘

This free booklet gives
details of our training
and explains what an
F.C.C. license can do for
your future. Send for
your copy today.

To get ahead in electronics —first, you need the proper train-
ing; then, you need “proof” of your knowledge. Your first class
commercial F.C.C. license is a “diploma” in communications
electronics, awarded by the U.S. Government when you pass
certain examinations. This diploma is recognized by employers.
Grantham School of Electronics specializes in preparing you
to earn this diploma.

Grantham training is offered in resident classes or by cor-
respondence. Our free booklet gives complete details. If you
are interested in preparing for your F.C.C. license, mail the
coupon below to the School’s home office at 1505 N. Western
Ave., Hollywood 27, California— the address given in the coupon
—and our free booklet will be mailed to you promptly. No
charge —no obligation.

{Mail in envelope or paste on postal card)

To: GRANTHAM SCHOGL OF ELECTRONICS
1505 N. Western Ave., Hollywood, Calif.

Gentlemen:

Please send me your free booklet telling how | can get my com-

mercial .F.C.C. license quickly. | undersiand there is no obligation

and no salesman will call.

Name

Address__
City___

_Age.

State.

) am Iinterested in: []HomeStudy, (3 Seatltle classes

O Hollywood classes, [J Kansas City classes, [] Washington classes

Sy 5 TR
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is that each
instrument is by far
the BEST VALUE
obtainable in

wired or kit form!

ENC Mode! — 211 Tube Tester — The smallest,
fowest priced, domestic made tube tester on
the market. It is completely flexible and obso-
lescent proof. It checks each section of muiti-
purpose tubes separately, checks alf octai,
loctal. § prong and minlature tubes for shorts,
leakages, opens, intermittents as well as for
quality. Quality is indlcated directly on a two
color meter dial using the standard emission
test. Comes complete with Instructions and
tube charts in ring bound manual. Size 6%” x
5a” x 2Va* deep. Shipplng weight: 3 ibs.
Wired $2230 Wit s >
}.

o

CRT Picture Tune Adapter .

OHMS volts DC sensitivity ana 10,000 OHMS per
voit AC sensitivity. Uses a 4¥4, 40 microampere
meter, with 3 AC current ranges, and 3 resist.

ance ranges to 20 megohms. 5 OC and AC voit-

- age ranges to 3000 volts and 3 DC current

il ranges; also 5 DB range.

; Model 109 — With carrylng strap, Weight 2 Ibs.

5 5 o0zs.: Size: 5Va” x 634" x 27s”.... $26.95%
Model 109K — Kit Form e, 119525
Medel HYT — 30,000 Voit Probe for

Model 199 7.85
----------l---i---
Yes, tell me more, send me FREE a detailed

catalog of the Complete EMC Line. EL-N
A o et oo s < A e
STREET e
G R e e e it STATE....ovocorecne

E M c Electronic Measurements Cofp

625 B'way, New York 12, N. Y.

Ex. Dept., Pan-Mar Corp., 1270 B’way, New York 1, N {78
EnEEEENTEEEmMEEEEEN

Home Interphone, a telephone system
which also permits communication from
room to room, door answering from
any phone, baby sitting and hands free
talking, will be made available by the
Bell Telephone System early in 1961.
The new telephones will be equipped
with a small speaker which can be posi-
tioned near the phone. To use the phone
as an intercom, merely press a small
button on the phone after the receiver
has been lifted off its cradle. For door
answering, the speaker is installed out-
side the door and callers may be ques-
tioned by using any phone. An initial
charge for installation, and monthly
service charges will be made.

_——

Homewood Industries has announced
their Model 7 speaker enclosure de-
signed to accommodate any 2 or 3 way
speaker system or an extended range
single speaker. It is sold complete as-
sembled in unfinished wood with acous-
tic damping material installed. Dimen-
sions are 29” high, 28” wide and 16”
deep. Enclosure has adjustable port.
$33.95 from 26 Court Street, Brooklyn,
New York.

S S—

General Electric is now manufactur-
ing two germanium tunnel diodes de-
signed for use as circuit reference ele-
ments. The diodes, priced at $5.50 and
$6.00 are designed to switch at specific
current levels and are ultra stable over
their entire temperature range.

Electronics Illustrated
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These two hig, down-to-earth
manuals help you .train for a
well paid career in ANY phase
of Television-Radio, comntuni-
cations, hi-fi, industrial elec-
tronics, etc.—at only a small
fraction of what you might
expect to pay for such clear,
complete training.

’_ﬁ First, the 396-page BASIC

ELECTRICITY Manual gives you a full

7 e mos working knowledge of the electrical theo-

/mpo,‘fd/’f ries, principles, components, instruments,

o B measurements, etc. on which all Electronics

trammn ) is based, Then, the 389-page BASIC ELEC-
of all!

compLeTe BASIC eLecTronic TRAINING
...written so you can really understand it!

LEARN STEP BY STEP!

TRONICS Manual teaches you just how
these are applied in modern electronics.

All 4 books are widely used

in vocational schools and

NOTE:

colleges — because of their remarkable
completeness and Clarity. They give you

the tralning you need — at tar less than
the price you'd pay if this same material
were written in **lesson’’ form and sent
to you as a '‘course,’’

Complete training to help you REPAIR
ANY TV or RADIO EVER MADE!

Let these two famous manuals teach you to handle all
types of AM, FM, and TV service jobs by approved
professional methods! Almost 1500 pages and over 800
clear pictures explain EVERY troubleshooting and repair
procedure. No involved theory! You get straight-from-
the-shoulder training that teaches you to do the best
work in the shortest time. Each hook is co-authored by
A. A. Ghirardi whose electronic training guides have
tor 25 years, been more widely used for military, school
and home study training than any others of their type.

RADIO & TV RECEIVER CIRCUITRY & OPERATION—This 669-
page manual helps you repair TV's, radios and other

Set-up diagrams, practical problem
solutions, and over 700 pictures in the
two maunuals help make everything per-
fectly clear. Complicated electronic devices
are vastly simplified by dividing them
into 3 easily understandable groups. Noth-
ing is omitted or condensed. Backed with
this basic training you’ll read technical
articles, deal with circuits or equipment,
and approach technical problems with a
firm background of understanding. You'll
be equipped with the COMPLETE hasic
training for many sorts of electrical-elec-
tronic specialization! 10-day Money-Back
Guarantee. Either hook $6.25 separately
or get hoth for only $11.00!

b~ A
Complete training for

Wit | better TV-Radio service!

electronic equipment easier, faster and better by famil-
iarizing you fully with their.circuits and how and why
each one functions. First it gives you a complete
understanding of modern circuits. Then it shows what
troubles to look for and how to eliminate useless testing
and guesswork in servicing them. It’s the kind of train-
ing that fits you for the hest-paid johs! Price $9.00
separately.

RADIO & TV RECEIVER TROUBLESHGOTING & REPAIR—This
giant 822-page guide to professional methods with its
417 clear illustrations is a complete, clearly under-
standable course in locating all kinds of TV and radio
troubles fast and fixing them right. 1deal for heginners.
Helps experienced servicemen develop better methods
aud shortcuts or find fast answers to problems. Covers
troubleshooting of all types. Step-by-step charts demon-
strate what to look for and where. Big TV section cov-
ers all types of TV problems. Price $10.00 separately.
SAVE $2 00' Buy both of these giant books for
. * only $17.00. See coupon.

December, 1960

10-DAY FREE EXAMINATION

Dept. PR-120, Technica! Division
Holt, Rinehart & Winston, Inc.,
383 Madison Ave., New York 17, N. Y.

Send following training manuals for 10-day FREE EXAMINATION.
After 10 days, 1 will either remit price indicated (plus postage) or
return books to you prepaid and oewe nothing.

BASIC ELECTRICITY, D BASIC ELECTRONICS
Price $6.25 Price $6.25
MONEY-SAVING COMBINATION (1)—Both of ahove
Training Books, $11.00 for ti® two. (You save $1.50)
[C] Radio & TV CIRCUITRY AND OPERATION, ($9.00}
[C] Radio & TV TROUBLESHOOTING & REPAIR ($10.00)
[:]MDNEY-SAVING COMBINATION (2)—Both of ahove Service
Training Manuals for only $17.00—yob save $2.00!

SAVE: Send money with order and we pay postage.
return privilege with money promptly refunded.

Basic

Same 10-day

Nams
Address
City, Zone, State ... ... ... =S T S PO T L

OUTSIDE U.S.A.—Add 50c to price of each book. Cash with order

but 10-day return privilege with money refunded,
D D D T D D D 0D D T R D P P D R R D W R TP IS D D

17
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A team of scientists and engineers at
the Aeraonutronic Division of Ford
Motor Company, Newport Beach, Calif .,
concerned with the development of a
three-man orbiting space vehicle, has

designed a stiffened cylindrical shell
with double walls for the “ship’s” pri-
mary structure. The “skins” could act as
shields against solar and cosmic radia-
tion. About 7x15 feet, the cylinder would
be internally compartmented, so that a
section punctured by a meteorite could
be sealed off. One compartment would
be a “storm cellar” completely shielded
from radiation. Shells could be used to
make up complex satellites, winged
ships.

- b

Jerrold has announced an addition to
its line of mast-mounted “De-Snower”
preamplifiers—the DSA-202. This unit
comes complete with a remote power-
supply which eliminates the hazard of
running 110-volt AC power up to the
preamplifier location. The all-band pre-
amplifier is said to provide high quality
reception of both TV and FM to fringe
area homes. Complete information avail-
able from Jerrold, 15th and Lehigh Ave-
nue, Philadelphia, Pennsylvania. Price
is $79.95.

SYSTECIMATCD

the changer designed with the system in mind

SYSTEMATED . . . a new concept in stereo record changers! World-famous ltalian crafts-
men have designed the LESA CD2/21 to make it compatible with any amplifier, cart-
ridge and speaker. Whether your budget is high, low or in the middle — select the
CD2/21 — you'll find it a perfect mate for the rest of your system. $44.50 iy nererinmewest

ELECTROPHONO & PARTS CORP.,, 530 Canal Street, New York 13, New York

LEsA

CDh2/21

TN
O

Irm2m)

imported by Lesa of America, 11 W. 42nd St., New York, N. Y.

18 Electronics Illustrated
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Reg. U.S.
Pat. OH.

BUILD 20 RADIO

CIRCUITS AT HOME

with the New $
PROGRESSIVE RADIO "EDU-KIT" &

A Practical Home Radio Course
Now Includes * No Knowledge of Redio Necessary
: ?T';EACNESII‘VIE"I!'?ERS * No Additional Parts or Tools Needed

$Q. WAVE GENERATOR —
: s?cmt A * EXCELLENT BACKGROUND FOR TV

% AMPLIFIER ¥ $chool Inquiries Inviled
% SIGNAL INJECTOR . i
% CODE OSCILLATOR % Sold in T9 Countries

OLDERING IRON
ELECTRONICS TESTER

PLIERS-CUTTERS

ALIGNMENT TOOL

WRENCH SET

VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT
TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE » QUlllES
TELEVISION BOOK e RAD
TROUBLE-SHOOTING BOO
MEMBERSHIP IN RADIO- ’I'V CLUB:
CONSULTATION SERVICE e FCC
AMATEUR LICENSE TRAINING

s PRINTED CIRCUITRY

YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The *“Edu-Ki offe you an outstanding PRACTICAL HMOME RADIO COURSE at a
rock-bottom price. Our Kut is designed to train Radio & Electronics Technicians, making
use of the most modern methods of home training. You i learn radio theory, consteruc-
tion practice and servicin THIS IS A COMPLETE RAD!O COURSE IN EVERY DETAIL.

You will jearn how to %unld radios, using regular schematics; how to wire and solder
in a professional mlm\e'. how to service radjos. You will work with the standard type of
punched metal cha as well as the latest development of Printed Circuit chassis.

You will learn the bamc principles of radlo. You will construct, nud{ and work with
RF and AF amplifiers and oscillators, detectors, rectifiers, test eqmpmen You will tearn
and practice code, using the Progressive Code Osclilator. You witl Jearn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres-
sive Dynamic Rad-o & Electronics Tester, Square Wave Generator and the 9
instructional mate!

You will recewe tramm for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You Pl build 20 Receiver, Transmitter, Square Wave Generator, Code SERVIC'NG LESSONS
Oscitlator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You
will recelve an excellent background for television, Hi-Fi and Electronic

Absolutely no previous know:lqledge of radio or science nireqmn_lgh The "Edu-Klt"l;: the

ars of teaching and eng eering experience, e ‘‘Edu-Ki wi pro- hootin and
Do rouwith s Basic education 19 Electronics and Rad o, worth many times the complete  You will learn troupie-sh =000 o
price of $26.9S. The Signal Tracer alone worth more than the price of the entire Kit. will practice repairs on the sets that

THE KIT FOR EVERYONE R L G T e
A {

ou do not need the slightest background ages and backgrounds have successfully use the professional Si gnat Tracer, the
in radio or science. Whether you are inter- used the “‘Edu-Kit’ re than 79 co! unique Signal Injector and the d namll:
ested Ra & Elechomc: because you trlel of the world. Th. ‘Edu-Kit! Radio & Electronics Tester. you
interesting hobby, a well ying carefully designed, step by step ! are learning in this practical wny. you

bu:lness or a job with a future, you'will find you cannot make a mistake. The id Edu-Kit'”* will be able to do many & repait job for
HEdu-Kit’' a worth-while “investment. allows you to teach yourseif at your own your friends and neighbors, and charge
Many thousands of indlviduals of alf rate. No instructor is necessary. fees whlch will far exceed the price of

PROGRESSIVE TEACHING METHOD S8 R T S

The Progressive Radio *‘Edu-Kit" is the foremost educational radio kit in the world, Z, sé“n‘," i o [Epfhr o T
and 1s universally accepted as the standard in the field of electronics training. The ¢*Edul B OO e mavil (i ndsand] fmade)
Kit the modern educational principle of *‘Learn by Doing.'’ Therefore you construct, sovers! MY Tkt U Mok Miwatd, 1
learn schematics, study theory, practice trouble-shooting—all in a closely integrated i SVl vnd $240 for a Course
N i e ol e el 1 e I DU ] teresting backgraund in radio. e "'e, Tnd yonr ad and sent for your

ou begin by exam us radio parts of the '"Edu-Kit.'" You then tearn the iR Ve
function, theory and wiring of these parts. Then you build a simple radio. With this first (i
set you will enjoy listening to regutar broadcast stations, learn theory, practice testing
and trouble-shooting. Then you build a more advanced radi le.rn more advanced theory
and techniques. Gradually, in a progressive manner, and at your own rate, you wifl
find yourself constructing more advanced muiti-tube radio clrcuh:, and doing work like a
professional Radio Technician.

included in the ‘‘Edu-Kit'" course are twenty Receiver, Transmlitter, Code Oscillator,
Slqnal Tracer, Square Wave Generator and Signa jector c:rculu. These are not unprofes-
sional 'breadb. board’' experiments, but genuine radio circuits, constructed by means of
professional wiring and saldering on_metal chassis, pius the new method of radio construc-

FROM OUR MAIL BAG

en Valerio, P. O. Box 21, Magna,
Utah- “The Edu-Kits are wonderful, Here
] am sending you the questions and also
the answers for them. § have been in

b like
Eon Known as “Printed Circuitry.”” These circuits operate on your reguiar AC or DC house  frdlo for Mhe et Ao ey ana .':{, t

SLrcet build " adio Yesting Equipment.

en.
THE “EDU-KIT" IS COMPLETE R L e e e

fine. Also like to let you know that |

You will receive all parts and instructions necessary to build 20 different radio and elec- feel proud of becom-nu a member of your
tronics circuits, each guaranteed to operate. Our Kits contain.tubes, tube sockets, vari- Radio-TV. Clu
able, electrofytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, colls, Robert L. shu", 1534 Monroe Ave.,

hardware, tubing, punched metal chassis

Instrucdion Manuals, hook-up wire, solder, Huntington, W.
selenium rectifiers, volume controls and itches, etc drop you a few lncn

In addition, you receive Printed Circuit materials, including Printed Circuit cha ceived my Edu-Kit, and was really amazed
special tube sockets, hardware and Instructions. You aiso receive a useful set of tool that such a bargain can be had at such
rofessional electric soldering iron, and a self-powered Dynamic Radlo and Electronics a low price. have already started re-

ester. The *'Edu-Kit’’ also includes Code Instructions and t he Progressive Code Osciliator, pairing radios and phonographs. My
in_addition to £.C.C.-type Questions and Answers for Radio Amateur License training. You friends were really surprised to sec me
will also receive lessons for servicing with the Progressive Signal Tracer and the Progres- et into the swing of it so quickly. The
sive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in roub'!lhw'mﬂ ester "‘l' comes with
Radio-TV_ Club, Free Consultation Service, Certificate of Merit and Discount Privileges. Kit is really swel finds the

You receive all parts, tools, instructions, etc. Everything is yours to keep. trouble, if there is to be found.""

" TUNCONDITIONAL MONEY-BACK GUARANTEE '

PRINTED CIRCUITRY |

I IRECT FROM AD—RECEIVE FREE BONUS
At no increase In price, the Edu-Kit"” 0

now includes Printed Circuitry. You R AND CONDENSER KITS WORTH 57

build 8 Printed Clrcuit Signal injector, 1 Send ““Edu-Kit’”” postpaid. | enclose full payment of $26.95

a unique servicing instrument that can (3 Send “Edu-Kit"” C.0.D. 1| will pay $26.95 plus postaga.

detect many Radio and TV troubles. ] Rush me FREE descriptive literature conterning “Edu-Kit.

This revoluti y new t of

radio construction is now becoming

populsr in commercial radio and TV sets.
A Printed Circuit is a special insu-

lated chassis on which has been de-

posited a conducting material which

takes the place of wiring. The various

parts are merely plugged in and soldered

to terminais.

My T Lo Y b | PROGRESSIVE "EDU-KITS" INC.

NGO vuss s 3 GaarTmeme g e < b - 5 SatE « o o papo . anene, a0

AdAEess gouiabi ot ub o o=l o doo g emf ¥ |

e

edge of this subject is a necessity today
for anyonle i':“eercested incEsle'chonics. 1186 Broadway, Dept. S531AE, Hewlett, N. Y.
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New “Mechanical Educator” to

IMPROVE MEMORY

Inability to recall names, pluces, facts quiekly ls a common, often
costly, shortcoming that can now be easily overcome with the aid of
a new device for mental training. This versatile new edueational too)
can also be used effectively in language learning, speech correction
and improvement, in mastering tables, formulae—unything to be
memorized—faster than ever while you sieep.

DORMIPHONE Memory Trainer
Works for you-—You Learn While You Sleep
o Speeds up learning processes
¢ Ajds concentrotion

¢ Provides enterfainment

Using & new necording
principle, the Memory Trainer
records, instantly piays hack,
and nutomatically repeats SELF-
speech, musle, . or  any
spoken or broadcast material CONTAINED
by clock control. No reels RECORDING CARTRIDGES
of 1ape to snarl or rewind.

s
Compieiely "poriabie. " lacal 19T 30 Jrgines e, 58
ald for home, school, In- Can be stored or *‘erased’’
dustrial safety training use. inn‘u;t'ly jng‘ ye-u.:d ""'. ~ '
s 5 peatedly. Just record, flip a switeh for
S0 almple to use, chlldr.en play-back and Visten!
USnafit—po- flntmt aod Pilc. Write TODAY for FREE folder
tical, it s used by educa. with romtbleu- lnlnrmnuon
tors, puychologists, people ernophone,
of all ages and professions. 367-120 n.mlo City, New Vork 20, N.Y.

| MooernoPHONE, INC. Circle 7-0830
367-120 Radio City. New York 20, N. Y.
Gentlemen: Please send me your FREE Bookiet. I am interested
In fnding out all abowt Scientific Sleep Learning and what the
Dormiphone Memory Tralner can do for me. Nn obligation—no

l salesman  will call. l

Name

Address . -

City Zone._ - State
M) main interest in the \lcmnry Teainer s for:

O Language Learning Speech Improvement
\luno!lmtion School or College Work l
Bridie Rules

20,000 ohms per volt
VOLT-OHM-
MII.I.IAMME'I'ER

MULTITESTER

® High sensitivity — 20,0000/V
® New design; wide scale arc
® Compares with 4% " meters
® Measures 3Y4"W x 4" x
® Compoct black bokelite case

DC V. ranges: 5.25.250-500-2500
@ 20,0000 per V.

AC V. ranges: 10-50-100-500-
1000 @ 10,0009 per V.

OC current: 50 ua, 2.5 ma.
Resistance: 0-60,000 ohms, 0-6

"% 15.60M $16.95

PIGSKIN CASE — $1.95

ELECTRONICS CATALOG

brand new mdse. — bargain prices

Yours FREE — ALCO’s big-bargain cata-
logs for 1961. Newest; best electronic
bargoins avaoiloble. Stereo, hi-fi, hom
radio, topes & 100's of other items for
omoteur or pro.

MAIL COUPON NOW
ALCO Electronics Lawrence 6, Mass.
T5-60H Multi-tester — $16.95 enclosed |

Pigskin Carry Cose — $1.95 enclosed '
FREE Electronfes Catologs for 1941 i
| Nome
AI.CO | Address . I
Electronies L SNMomm—m——Tone—_Stata |

20
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Scientists in the picture are looking at
the new “Astracon” image amplifier
tube, which Westinghouse is now put-
ting into production. It is said to be sensi-
tive to single photons of light, which
makes it just a little better than the
dark-adapted human eye. It is expected
to increase the sensitivity of astronomi-
cal telescopes many times over, and en-
able physicists to see light-trails of high-
energy nuclear particles in luminescent
crystals. It works on the familiar photo-
multiplier principle, in which light
energy striking a sensitive surface re-
leases electrons which strike another
surface, which in furn releases more
electrons, and so on to the end of the
multiplier chain. This is a method of
“amplifying” light, and it lessens the
need for extremely long photographic
exposures to record extremely weak.
images of distant stars. It may help with
the problem of photographing details on
planets like Mars.

—_O—

Model 10-10 “Space-Saver” 3” DC
oscilloscope for wave form observation
and voltage, frequency and phase shift
measurements has been put on the test
instrument market by Heath. The kit
features vertical and horizontal DC-
coupled amplifiers, external sync bind-
ing posts, external capacity binding post
for sweep frequencies lower than 5 cps,
transformer operated power supply and
voltage regulated B+ and bias. Further
specs are available from Heath in Ben-
ton Harbor, Michigan. Price is $79.95.

Electronics Illustrated
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The future is YOURS in
TELEVISION—RADIO—COLOR-TV!

A fabulous field—good pay—fascinating work—a
prosperous future! Good jobs or independence in your
own business!

Modern Training by Coyne
RIGHT I[N YOUR OWN HOME

Co brings you the first truly lower cost, MODERN
—QUALITY Television Home Training; trajning de-
signed to meet Coyne standards. Not an old Radio
Course with Television “tacked on.” Here is MOD-
ERN TELEVISION TRAINING including RADIO,
UHF and COLOR TV, No previous experience needed.
Personal guidance by Coyne Staff.

The Institution Behind this Training

Famous for over a half century. COYNE occupies this entire
building which is the new home of COYNE. COYNE’S modern
resident training of men for Television, Radio, Electronics and
Electricity
has produced
thousands
of successful
graduates.

B. W. COOKE, Jr., Prasident FOUNDED 1893

ELECTRICAL SCHOOL
CHARTERED AS AN EDUCATIONAL INSTITUTION
NOT FOR PROFIT
1501 W, Congress Parkway, Chicago 7, Dept. 90-H8

MAIL COUPON NOW FOR DETAILS FREE

December, 1960

Prepare now
IN SPARE TIME
AT HOME

LEARN TO

EARN IN SPARE TIME AT HOME

COYNE offers a most practical, Home Television
Training. Easy to follow step-by-step instructions,
fully illustrated with 2150 photos and diagrams.
Practical Job Guldes to show you how to do actual
gervicing jobs—make money early In cowrse. Keep
your present job while training.

Low Cosl— Eady Termi

We save you money because we don’t send you—AND
CHARGE FOR-—a long list of parts or “put together
kits,” which you may not want or do not need. With
Coyne Television Home Training you pay only for
your training, no costly extras.

Let us show you that this is not only the newest,
most up-to-the-minute Training in Television—but
also It costs you much less than other leading home
training courses. Send coupon today for details in-
cluding Easy Payment Plan.

SEND COUPON OR WRITE TO ADDRESS mBHOW
FOR FREE BOOK

and full details, including
Easy Payment Plan. No
obligation, no salesman
will call.

I COYNE Television
| Home Training Division

| Dept,90.Ha —New Coyne Building
1501 W. Congress Parkway, Chicage 7, lllinois

| Send Free Book and details on Television Home
I Training. This does not obligate me in any way.

| Nam

I Address

| City. _State.
| (it is understood no salesmen will call.)
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.News

1 SPECIAL
volces ¥ OFFER,

from % 25¢ A Science is Born
A NEW SCIENCE, “BIONICS,” has

e been quietly gestating in our midst, and
4 : k2]

Dramatic Events Recorded First was ‘.dehvered and named rece_ntly at
Time From Short Wave Radio! an Air Force-sponsored Symposium on
President's voice from outer space .. . police capture Bionics. This can be defined as the de-
of a gunman . . . radio contact with record altitude K i h d £
flight! Many other fascinating, historic events—ships, sign of machines throug the stu y O
planes, forzign stations—all transcribed on a limited- livin rototypes. Computers, for in-

edition recarding, ““The Amazing World of Short Wave g P il yp . P 11 ’l.k 5
Listening,” narrated by world-famous newscaster stance, will operate, internally, like liv-
Alex Drefer. 'lf) you're alert,tadventuresome, send for ing brains, rather than merely perform

hi | i oday! . 5 d
e Ly A some brain functions. One instance of
As heard on Hallicrafters precision : . o oo .

receivers, $59.95 to $395.00. the application of “bionics” 1s the de-

signing of a machine for overall reliabil-
ity, rather than component reliability.
A device would be designed as a net-
e — work, in which individual component
o 1 failures could be overlooked while the

Department 35, rest of the machine took over the func-

l ®|'Ia"Itl'aﬂEl'S Chicago 11, lil. l tions of the faulty section. After all, in
l Enclosed is 25¢. Please rush my copy of “The I a living organism, it is not necessary for
Amazing World of Short Wave Listening.” every cell and every organ to be func-

I NAME — 0 I tioning for the animal or plant to survive
ADDRESS - — and cope with environmental demands,
CITY_ STATE or be productive and reproductive.

et ) = e More than that, the way live organisms

“do” things can be profitably copied by
machines. A unique ground-speed indi-
cator for airplanes has already been
enloy developed using ‘“techniques” learned

from the study of the eyes of beetles.
in your CAR in your HOME Bionics.will engage the knowledge
o EVEN IN Your POCKET wirw and talents of scientists from many
o B T a S orED ﬁelds: biologists, .physmlsts, electronic
engineers, chemists, etc. The new
FEATURES . 7 o
science was born of the “cross-fertiliza-
POWERJ'UL SUB - H.F.

o ” 5 .
TUBE, PRINTED, CIRCUIT DIS. tion” of ideas between the different
CRIMINATOR HEAVY DUTY
TUNING CONDENSER., Operates fields.
on small batteries, works with
any car, home, portab]e radio
or amphﬂer. WILL NOT WEAR
OUT. Has a greater tuning
range than all F M SETS 88—

CONFIDENCE

BRAND

OUT PLAY ALL F-M SETS
WITHOUT ANY ANTENNA.
(proven facts since 1947) PRICED SO EVERY-

MADE IN PASADENA, CALIF.,, BY ONE CAN OWN ONE

AN AMERICAN WITH AMERICAN . $9.95 each

MADE PARTS FOR AMERICANS. in lots of three -

INCLUDED “WITH THE TUNER singly

CHASSIS SHOWN YOU RECEIVE A $12.00 each . SATISFACTION
SWITCH. A PLAN FOR A TWO ; ¢ 1.000
TRANSISTOR. AMPLIFIER ALSO A ots of 1, b r
PLAN OF THE TUNER. “-°°C“‘0
EARPIECE FOR
THE TUNER CAN BE MOUNTED IN
YOUR SMALL PLASTIC BOX. EBOVEISS00 —

WHEN ORDERING BE SURE TO ENCLOSE THE AMOUNT
FOR THE TUNER OR TUNERS, PLUS 20c FOR POSTAGE
AND HANDLING AND A SELF-ADDRESSED GUMMED
LABEL TO THE PERSON YOU WANT THE TUNER SENT.
NO C.O.D. ORDERS. In CALIF. ADD TAX. SEND ALL
ORDERS TO EMERADIO, 650 N. FAIR OAKS, PASADENA,
CALIFORNIA.

rand Names Foundation, Inc.
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Are You Interested In

Electronics - TV - Radio?

CARL E. SMITH, “ow You can Get a va'"ﬂhle

i | FOE comeen LICENSE

Your Passportto Future Security
Get These Free

then you will want to know
\ ﬁ Jos
What Fc c ? SO o Traning
IS The A ' '

It's amazing what the future holds for you in
this modern world of electronics. Let me send
you the entire story—FREE!

¢ How to pass the FCC Exam
® Successful Electronic Training

I can train you to pass the Valuable FCC These Three Booklets Tell You

1

Eusiag in a mini.mum of time {f you have any 1 Where to apply to take FCC Examinatidns.
practical experience and a fair knowledge of 2 Scope of knowledge required.
mathematics. i Necessar}l'uf‘ccl gxamhprekparation.
. Positive owledge check.
CARL E. SMITH, EE, President And additional data of great value.
Your Guarantee
You Can Get Your FCC

Completion of the Master Course {both Sections} will pre-

c q I O pare you for a First Class Commercial Radio Telephone
: license with o Radar Endorsement. Should you fail to pass

omme rcia Llcense = the FCC examination for this license after successfully com-
pleting the Master Course, you will receive a full refund

of all tuition payments. This guarantee is valid for the en-
or Your mo“ey bOCk tire period of your enrollment agreement.

® Employers make job offers every month!
Start Bll“dillg ® Your FCC ticket is recognized by most employers in

For a Lifetime the Electronics field as proof of

. your technical ability.
Profession S ® Pave the way for Your Share of

the better things in life.

Cleveland Institute of Electronics P P i

Desk Ei-27, 4900 Euclid Ave., Cleveland 3, Ohio

I have had training or experience in Electronics as indicated below.

[J Military [J Amateur Radio [J Telephone Company
O Radio-TV Servicing [ Broadcasting O Other ... e
[J Manufacturing {7 Home Experimenting

In what kind of work are you now engaged?......
In what branch of Electronics are you interested?...

|
l
I
I
|
I
L
December, 1960 23

www_americanradiohistorv com


www.americanradiohistory.com

ITIZENS BAND

... a completely new

that meets

FCC

regulations *

TRANSCEIVER

Model 760: 117 VAC
Kit Wired

Model 761: 117 VAC& 6VDC ... §
Model 762: 117 VAC & 12 vDC 69.95
incl. mtg. bracket (Pat. Pend.) wited $99.95

*EICO premounts, prewires, pretunes, and seals the
ENTIRE transmitter oscillator circuit to conform
with FCC regulations (Section 19.71 subdivision d).
EICO thus gives you the transceiver in kit form that
you can build and put on the air without the super-
vision of a Commercial Radio-Telephone Licensee!
Highly sensitive, selective SUPERHET (aot regenera
tive) receiver with 51%2 dual function tubes and RF
stage. Continuous tuning over all 23 bands. Exclu
sive Super-Hush@ noise limiter. AVC. 37 x & PM
speaker. Detachable ceramic mike. 5 Watt crystal
controlied transmitter. Variable ““pi'’ network matches
most popular antennas. 12-position Posi-Lock® mount-
ing bracket. 7 tubes and 1 crystal (extra xtals $3.95
each). Covers up to 20 miles. License available to any
citizen over 18—no exams or special skills required.
application form supplied free.

SAVE with these famous VALUE LEADERS!

Al)-Transistor Portable

RA-6:Kit $29.95 Wired $49.95
High sensitivity & selectivity.
Plug-in transistors. 4~ x 6~
speaker; push-pull audio.
Prealigned RF & IF trans-
formers. Less batt., inci.FET.

New! 60-Watt CW Transmitter
#723: Kit $49.95 Wired $79.95
Ideal for novice or advanced
ham needing low -power,
stand-by rig. 60W CW, 50w
external plate modulation.
80 through 10 meters.

90-Watt CW Transmitter™
#720:Kit$79.95Wired $119.95
“Top auality’’—ELECTRONIC
KITS GUIDE. ldeal for vet-
eran or novice. 90W CW, 65W
external plate modulation.
80 through 10 meters.

*U.S. Pat. No. D-184,776

High-Level Unlv. Mod.-Driver
#730: Kit $49.95 wired $79.95
Delivers 50W undistorted au-
dio. Moduiates transmitters
having RF inputs up to 100W.
Unique over-modulation indi-
cator. Cover £-5 $4.50.

Grid Dip Meter

#710:Kit $29.95 Wired $49.95
Inciudes complete set of
coils for full band coverage.
Continuous coverage 400 kc
to 250 mc. 500 ua meter.

For ER_EE CATALOG, fill out coupon on Page £}

m@ 3300 N. Bivd,, L.I.C. 1, N. Y.
Add 5% in the West

24
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A 9-transistor portable radio featur-
ing 2 diodes, 2 IF stages, AVC amplifier,
4 audio stages including push-pull audio
output and separate mixer and oscillator
has been announced by Lafayette Radio.
The radio uses Z cell batteries and is
priced at $26.95 including leather carry-
ing case, batteries and earphone. La-
fayette is at 165-08 Liberty Avenue,
Jamaica 33, New York.

T .

The noisiest spot in Evanston, Illinois
has been built by Shure Brothers. Inside
a 6’ x 6’ room, engineers can produce
the ear-shattering roar of a jet engine at
500 feet as well as a pure tone at 130 db
which can cause pain in a human. The
purpose of all this noise is to help de-
velop and test special purpose micro-
phones that can be used in, needless to
say, noisy environments such as an inter-
com system in a factory, etc.

—_—

A six-transistor kit for use in portable
transistor radios is under production by
U.S. Transistor Corp. of Syosset, Long
Island. The kit is priced at $2.75 which
is below the cost of similar Japanese
made units and is said to compare favor-
ably with higher priced components.
This is believed to be the first instance
of a transistor manufacturer undercut-
ting components made by Japanese
firms.

Electronics Illustrated
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NOW!
ate pnce
Ou ean ‘“Ofd

P

BETTER..

.Trainin

MORE COMPLETE...
LOWER COST...

NATIONAL SCHOOLS SHOP-METHOD
HO WE TRAINING, with newly added
lessons and equipment, trains you in
rouv spare time at home, for thzse un-
mied opportunities, including many
technical jobs leading to supsrvisory
posi#ions.

YOU LEARN BY BUILDING EQUIPMENT
WITH KITS AND PARTS WE SEND YOU.
You- National Schools course includes
thorough Practical training—YOU LEARN
8Y DOINGI| We send you complet2 stand-
ard equipment of professional quzlity for
buiding  various experimental and test
unirs. You advance step by step, perform
moxe than 100 experiments, and

ou build a complete TV set

or the ground up that is yOUrs ae e o= e c——— — — —— — — = = ———

to Leepl A big, new TV picture
tube is included at no extra
charge. |

EAEN AS YOU LEARN. We’lll
sho~v you how. Many students
pay for their course—and more,
while studying.

€EY THE BENEFITS OF OUR |
OVER 50 YEARS EXPERIENCE |

APFROVED FOR
G! TRAINING

L'SCHOOLS

WORLD. WO T RAED siwC OB

Write to Dept. RaY
4000 So. Figueroa Street
Las Angeles 37, California

BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

that is proved and tested
in Resident School shops ard
laboratories, by a School that is
the OLDEST and LARGEST of
its kind in he world.

You learn ALL PHASES of
Television-Radio-Electronics.

Other schools make several courses
out of the material in our
MASTER COURSE .
pay more for less xraining than
you get in aur course at ONE

LOW TUITION'!

TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

Yow are needed in the Television, Radio, and Electronics industry! |
Trained technicians are in growing demand at excellent pav—in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Pro ects.

. and you

o

You get alf infornration
by mail ... You make
your own Cecision . .. at

homre! NO SALESMAN
CALL

SEND FOR FREE FULLY-
ILLUSTRATED BOOK AND
ACTUAL LESSON TGDAY.
Yowr owm :opy of “Your
Future In Blectronics-Fale-
vision-Radia” will be srailed
to you et omce. No salesman
will cal'; thare is ne obliga-
tion. Cut 3ud card aleng dot-
ted lines. &ll in and rush
air-mail tedayl

NO POSTAGE NECESSARY.

YOU GET...

* 19 Big Kits—YOURS TO KELP!

© Friendly Instruction and Guidance

® Job Placement Service

® Unlimited Consultation

® Diploma—Recognized by Industry

© EVERYTHING YOU NEED FOR
SUCCESS!

IMPORTANT
SEE OTHER SIDE

Yes, | wont to make more money in Electronics
TV-Radio. Send me jyour FREE Fully-llustrated
Opportunity Book and Actual Lesson today.

RUSH AIR MAIL—NO POSTAGE NECESSARY

Name Age

Address

City Zone State.

[] Check here if interested only in Resident Training at Los Angeles. R4Y
Veterans: Give date of discharge A

NO SALESMAN WILL CALL; NC OBLIGATION CN YOUR PART
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' Be a MASTER TECHNICIAN in

Only N.T.S. offers you ALL 8 PHASES in

have complete
was trained as  charge of our

a Seismograph radio work. L

Observer. | was promoted With the expert advice and
to that job on May 1st of training | am receiving from
this year. With your school you | can do my own repairs
and my practical work in  on our recorders and P.A.
the field, my superiors re- systems, besides keeping our
cognized that | was capable radios going. My training
of handling the job of Seis- from N.T.S. helps keep us on
mograph Recording. My su- the air. | feel privileged to
periors highly praise your be a member of such a fine
school. The day | enrolled institution.

started me off to success. Rev. Enoch P. Sanford

Edgar Wesatzke
t(
B
in my home. | miles from my g&
~ am still in the home, and it
Air Force but | have paid has been going real good.
for all my equipment with | started part-time but | got

money earned servicing TV so much work that | am

sets. Yes, N.T.S. gave me my doing it full-time. Thanks to
National Technical Schools.
Alvin Spera

. When | en- As field direc-
‘ ’i rolled with tor of Berean ’
’ N.T.S. last Mission Inc., | ' -

November, |

Thanks to [ have a TV-
N.T.S. | have Radio shop in
a business of Yorkville, Illi-
my own right nois, about 4

e 4
L M

start in television.
Lovis A. Tabat

VOV &F

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

— POSTAGE WILL BE PAID BY —
NATIONAL fEta. SCHOOLS

4000 So. Figueroa Street
Los Angeles 37, California

4

SRS ARSI BIEY

ONE MASTER COURSE

ALL 8 PHASES |y 0

PHASE 1

TELEVISION

SI)PgCLIIDING COLOR TV

0% of homes have at

‘east one set. Color Ty

is becoming more

Popular dajly, Ty Stations
need

)

and repajr offer
ig opportunities.

;KIASE 2
DIO—aM & F
Radios jn homes,Mcars
schools, ajy need expert
upkeep. Stationg expand
li\,lf)w “ab:clo;nes populiar
; %
entire fieltf T

PHASE 3
EI.ECTRONICS
OMputers, Data.
Processing Machines
lectronic Controls,”

{ uided Missile Systems
'r:C;lrew fields where

oni
vital role.cs e

PHASE 4
SOUND SYSTEMS

eW popularity of Hi-Fi.
in'g'e(t)v'als well as

ustrial sound

and bus!ness intesr{:f)':lrsns
makg this a highly
Specialized ang
tMportant fielq.

FIRST CLASS
Permit No. 3087
Los-Angeles, Calif.

VIA AIR MAIL

NE MASTER COURSE

PHASE 5

FCC LICENSE

PREPARATION

FCC License holders
ave a wide range of

top jobs open to them

FCC License now 3

requirement for most

Communicatign jobs,

RADAR Svp
MICROWAVES
cor?nsrﬁuav:iia':]izns syst
gt e, ™
contacting fite

PHASE 7
AUTOMATION
& COMPUTERS
Agrt:mattion and

Puter ejectron,
are the pew mor,gn:':s
industry ang Commerce
Skilled Technicians
‘A: these fieds are

great d

et emand at

gzt
ADCASTING g
COMMUNICATIONS
innd:: ? entertainment
stry, or in

communicationfzr:gne'ce'
broadcasting haye great
!Mportance. Instaliation
and maintenance of
:}qaqrpglent requires

tned techpjci
know-how, et

satellites,

RESIDENT TRAINING
AT LOS ANGELES
if you wish to take your train-
Ang in our femous Resident
S:‘ool In Los Angelos—the
oldest and largest school of its
%ind in the worid—check
specie} box in coupon.

ApDroved for Gi Training

NATIONAL % SCHOOLS

VIOILD-VIIO-‘(} 2 SINCE 1905
Address correspondence to Dept. R4Y
4000 So. Figueroa Street
Los Angeles 37, California

National Technical Schools also
offers complete Home Study Train-

ing Programs in Auto Maechanics
Diesel, and Air Conditioning-
eration-Electrical Appliances.
information and free Book
write the School, Department RDC,
stating course desired.
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A plastic clip to hold down the end of
a reel of recording tape and eliminate
loose ends is available at 35¢ per pack-
age of ten. The “Scotch” Tape Clip fits
between the flanges of the reel and is
easily pulled out. At your dealer’s. Min-
nesota Mining and Mfg. Co., St. Paul 6,
Minn.

Your pockets, your bookshelves, and
your kitchen shelf are cleared for other
contents with a compact new wall radio
by Toshiba. Uses two 3-inch speakers,
seven transistors, is supplied with bat-
tery and mounting bracket. $69.95. Tran-
sistor World Corp., 52 Broadway, New
York City. &

December, 1960

ALLIED

MONEY-SAVING 1961
ELECTRONICS CATALOG

444-PAGES
COMPLETE

UP-TO-DATE

ONLY s2DOW‘N
on orders up to
$50; 0nly $5 down
up to $200; $10
down over $200

‘Z_.’//’s.end for it today!

Largest Selection—Lowest Prices

Send for the leading buying guide to every-
thing in Electronics, including products
available only from ALLIED. Builders, ex-
perimenters, hi-fi fans, Amateurs, service-
men, engineers—save most on:

o KNIGHT-KITS®—Best in Build-Your-Own . 1T
t

o Everything in Stereo High-Fidelity
A—
=}

o KNIGHT® Super-Valve Stereo Hi-Fi
o Tape Recorders & Phono Equipment
o TV Tubes, Antennas, Accessories

e Poarts, Tubes, Transistors [
o Everything in Toofs & Technical Books it}
o Amateur Station Equipment 3
o Citizen’s Band 2-Way Radio

o Public Address & Paging Systems

o Latest Test & Lob lnstroments
SAVE on everything in Electronics at
ALLIED. Get every buying advantage:
fastest shipment, expert personal
help, easiest-pay terms, satisfaction
guaranteed or your money back.
Send today for your value-packed,
FREE 1961 aLLIED Catalog. our

YOU CAN DEPEND ON THE WORLD'S 40th
LARGEST ELECTRONIC SUPPLY HOUSE  year

ALLIED RADIO

] ALLIED RADIO, Dept. 86-M |
1 100 N. Western Ave., Chicago 80, Ill. I
B [ Rush FREE 1961 ALLIED Catalog E
|
B Nome i
i
: Address._ =1 _— - B
i City. Zone State. i
L-------------uuu---ﬂ
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Listen to the EICO Hour, WABC-FM. N.Y. 95.5 MC, Mon.-Fri., 7:15-8 PM

the experts say EICO, 3300 N. BIve,, L.LC. 1, N. Y.  EL-12
Show me HOW TO SAVE 50 % on top-quality
0 HI-FI [] TEST INSTRUMENTS {]} ‘HAM'

GEAR. (O Send FREE Short Course for Novice
License. (J Send FREE Catalog & name of
neighborhood EICO dealer. [ Send Stereo
Hi-Fi Guidebook. 25¢ enclosed for postage and
handling

Name ...

Is (£E/ICO S
it

ls 000 City Zone. State

Tuner MFTQ?
ey 53,?,'32-'
§ wired $65.99 .
|00ver $3b-95t~

“One of the bes
buys” AUDIOCRAFT

ADD 5% IN THE WEST

18 STEREQ-Mono

P e e
mplifier- : Wired $65.95,
ier *Less Cover, it §39.95. Y

Preampmm cartridge and | F.ET. inch. incl. Cover & F.E
Kit $69.95. “Magnadaptor. Way Bookshelf
wired $109.95. 9.75 incl. FET. Z:Way B peaker
ugxcellent’” — System HFS1

SATURDAY REVIEW; complete with

4 IC AT HOME. Power ory-built
HI-FI MUS Am’:ﬂ?ioers 60, fact gbmeh
TEREO Dual 50, 35, st ' e
watt; S " |
SPreamIJ“ﬁer % for Stereo) - wired $
HFB5 from Kit $23.50. < NEW!
Wired $41.50- - COMPLETE
=3 : STEREO
lit Duék
flexibility . - . Mono AMPLIF!
2 bargain”—HI-FI REVIEW Integrated AF-4
amptifiers: (50, Kit $38.95
% STEREQ Dual 30, 20, Wired $64.95
v Power 12-Watt; use

2 for Stereo)
from Kit $34.95. | TRUE Hi-Fi quality!

litiers: New
alid 00OW HF8
Wired $57.95. speakers to concert

Kit $99.50

wired $139.50.

i ired $114.95.
. Kit $74.95. Wire .
72\2’WH|52236: Kit $43.95. wired $74.95

o drive hi efficiency
volume.

- .and in

'NSTR?MENTS

N
Power g g,-e.','

Supply for Miniaturi |
Transistorizeq uiti-Sigre
5 -Signal 13, ., Yacuum T
v #iE v | B gz i s
: % ; .95, ] it $25, VTV
] ».Z'n'f‘p.’,.’,’,,?f Wired $28 95, i; ig! Wired g-’iggg & Uni-nfﬂ'r:bz:érz
U. s pag
” No. 2,7 ]
New 5” Push-Pyly Kit sgg'%?
E & CRT Fi(. Scope 425 Wirea $49/g5
Tester #612 100 _ Kit $44.95 o
wirsh $3.0 AL e
.95, Gt ar#536
Fast. Kit $12. 83 & o D=5 MC
(i1di0/TV‘izg::S Wired 314,88'_ !Qq 5 Scape #460 Tube Tester
Pifot lamps, efe’ 2@y Ot $79.05 #625
» efc. £ =9 Wired $129 50, Ui Kit $34.95.
ired $49.95.
Ly
ator aralie; ; R-C Bridge
. #324 RC . & RC
o it $26.95 = Combination 4 harger Comparater
Wired $39.95; Kit $13.95 yooX #1140 Kit $29.95. Wireq 53890 9508
1350 Cov:ufglasi}gﬁz? transistg:‘era'ﬁ Itered for Wir'gcg §§33§
*u. : : quipt. # 99,
Most £icg dealers ofp S. Patent No. 2,954,518 Kit $38.95, Wirgd $417032

r budget termg

@19
IN STOCK! Comgare, 80 ciecrronic INSYRUMENT o INC.,33.00 §
take them home — right “‘off the sheif’’ — from 2000 neighborhood L3R

eLCog, Ny,

dealers. Over 2 MILLION EICO instruments in use throughout the world.

« See Page 24 for the BEST BUYS in CITIZENS TRANSCEIVERS, “HAM” GEAR and TRANSISTOR RADIOS.
28 Electronics Illustrated
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experiment is their reason-for-being.
There are even laboratory kits for chil-
dren, and we are very glad to see this
idea take hold.

Our purpose here is to “review” a se-
lection of self-teaching kits for you. Kits
were requested from every manufac-
turer we could reach; some firms sub-
mitted several. Staff members and other
associates of Electronics Illustrated
“built” them and submitted reports.
Kits were tried out by long-experienced
editors and by wives and secretaries
who had never touched electronic parts
before. For children’s kits, we used
children.

We are going to mention the faults
and flaws we found in our sample kits.
These need not put you off. Many of the
kits—especially children’s kits—had a
part or two missing. This may have been
due to the haste in which pre-produc-
tion run samples were rushed through
for us. Practically every manufacturer
had his fall or Christmas production run
scheduled to begin after our deadline.

30
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Adult kits, top to bottom: Arkay Inter-
national's 10-in-1 tube lab; Lafayette
20-in-1 Transistor experimenter's kit,
$18.95; Progressive Radio "Edu-Kits"
Inc.'s 20-circuit lab, $26.95; Allled Rodio
Corp’s "Knight-kit" 12-in-1 tube lab kit,
$14.95. Arkay kit uses a wooden bread-
board to eliminate shock hazard. La-
fayette kit employs “module’ principle
similor o A. C. Gilbert's (see pictures of
children's kits) but user builds modules,
too. "Edu-kit" supplies all tools, solder,
and iron but is AC-DC circuit. Knight
kit js transformer powered for safety.

—
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t
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On Knight transistor kit. builder does some
basic wiring (requires solder), then makes
circuits via clips and separate circuit cards.

Mistakes in method or approach are
another matter, which we shall discuss
mercilessly below. However, if you
know what pitfalls to expect, you can
meet them more easily, or give a kit to
a friend or a child with confidence that
you can handle any difficulties. We have
reported to the manufacturers, but it
will take them time to correct mistakes
or deficiencies and get all the “bugs” out
of new products.

Kits come in two obvious calegories:
adult’s and children’s. The “adult” kits
are certainly all right for people of high
school age, or even for bright or ad-
vanced children in some cases. Some of
the children’s kits, too, might be used
profitably by adults.

In each category, we take on the
manufacturers one at a time, giving a
review of the “sample” kit we built, and
listing others in each line, with prices.
We .also give the manufacturer’s ad-
dress, since most have mail order de-
partments. Many kits, especially the
new children’s lines, will be available at

December, 1960

Heathkit EK-1 Basic Electricity kit culminates
in simple volt-ohm-milliammeter, useful for
all later experiments or work in electronics.

Eoy) Aoy,

Strues

your local parts supplier or toy shop

Special attention is given to the chil-
dren’s kits, and we hope you will read
our general and specific comments care-
fully.

The Adult Kits

The American Basic Science Club, Inc.
501 East Crockett, San Antonio 6,
Texas. Highly recommended. This 1s a
“kit of the month club” plan. It has eight
kits, for $3.45 each. The first four deal
with electronics.

The simplicity, ingenuity, and com-
pleteness of the ABSC experiments
and kits are really remarkable. Each
monthly kit comes in a very small un-
glamorous packing box. Each kit builds
on the ones preceding, and there is so
much to the entire “course” that de-
scription is very difficult. It is worth an
article by itself. The first kit begins with
the classic experiments with static elec-
tricity and very quickly takes the user
into electroplating, the electrolysis of

31
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Precise's T1 transistor kit features simple aluminum plate with three terminal
strips. Circuoits "obviously" follow schematics. Instruction book excellent.

Heathkit Jr. Experimenter’s Kit requires “three Having finlshed Heathkit Jr. transistor diode

hands>" Child holds "chassis” foot in teeth to radio in one evening, child confidently starts
mount parts with tiny screws, no nutdriver. wireless broadcast kit despite difficulties.
32 Electronics Illustrated
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American Basie Sclence Club’s first kit storts
with basic electricity experiments, lays good
foundation in electronics, gemeral science.

water, induction, and transformers and
relays. The power transformer is in use
and the circuit board ready for Kit No.
2, which contains a soldering iron and
soldering instructions.

Kit 2 covers heat and electricity
(building a thermocouple), resistance
and Ohm’s Law, power, the vacuum
tube rectifier, and resistors and capaci-
tors and their circuits.

The third kit’s experiments with an
amplifier tube lead to a two-stage am-
plifier, burglar alarm, proximity detec-
tor, oscillator, and ripple tank, and wide
exploration of vibrations and sound,
The fourth kit puts a headphone into
the oscillator circuit, produces a regen-
erative receiver which becomes code
and phone transmitters (with a carbon
microphone the user builds), and finally
an 80-meter receiver and a signal tracer.
The booklet ends with a condensed code
course, and an extra booklet, “Steps to
a Ham License,” is provided.

By this time, the user should have be-

December, 1960

First kit leods to advonced experiments,
electronics. Transformer power supply lessens
shock ond burnout hazards. Used in all 8 kits.

come adept at re-arranging the circuits
to get a variety of devices and instru-
ments. These he will use with the next
four kits, covering spectroscopy, ultra-
violet, microscopy, photography, as-
tronomy, atomic energy, and other
subjects.

Our reporter, on the ABSC kits sug-
gests a “Things You Will Need” list at
the head of most experiments for Kit
No. 1. The designer assumed that cer-
tain “household” items—swatches of
wool cloth, silk or nylon cloth and
thread, ete., would be readily available
in every home. Sometimes, believe it or
not, they aren’t! Halfway through an
experiment, “13 feet” of wire may be
called for (now where’s my ruler?), or
one is to remove all the insulation from
a length of wire (how?) or cut the wire
(with what? Mother’s sewing scis-
sors?). Some trouble was had with elec-
troscope experiments in damp weather.
Otherwise, the kits were fine.

The best preparation for an amateur

33
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license (any class!), at least in this price
range, we have seen, and also the best
and most foolproof home science course
and the most useful science “lab.” While
the experiments are carefully described
and explained, the user sees and under-
stands everything and the “cookbook”
approach is avoided.

Terms: $2.00 with application coupon,
$3.45 C.0.D. for each of eight monthly
kits, or $29.60 in advance.

O
Precise Electronics and Development
Corp., Oceanside, N. Y.: T1 Transistor
Lab Kit. An excellent 59-page booklet
explains conductors and semiconduc-
tors in terms of simplified atomic
theory, “N” and “P” materials and
“electron” and “hole” conduction, and
the transistor itself. 16 experiments
using two 2N38 transistors. The “chas-
sis” is a 3x7” aluminum plate and three
7-lug terminal strips, on which circuits

Children’s kits, top to bottom: A. C. Gilbert
Co.'s No. 11072 “Erec-Tronic" electron tube
set, 15 circuits, $21.98; A. C. Gilbert No.
11062 “Erec-Tronic' transistor set, 9 cir-
cuits, $14.98; Educational Electronics Co.'s
MNo. 110 2-in-1 radio and broadcaster kit,
$9.95; Educational Electronics No. 208
transistor lab kit, 10 circuits, $12.95; Heath
Co., Inc's "Heathkit Jr."” Experimenter's
Lab No. 3, No. R-160, 20 circuits, $29.95.

Electronics Illustrated
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are wired quickly and easily from
straightforward schematics and ade-
quate photos. Experiments require use
of VIVM and audio signal generator
(or filament transformer and resistors),
oscilloscope or broadcast receiver, and
1.5- and 4.5-volt batteries. Soldering re-
quired. We would like to see these needs
listed at the beginning of the book, along
with a parts-contained list for initial
checking.

Heath Company, Inc., Benton Harbor,
Michigan: Model Ek-1 Basic Electricity
Kit. 117-page book explains electricity
in terms of atomic theory (familiar
“electron flow”), and series and parallel
circuits, using flashlight cells, pilot
bulbs, classic compass-and-coil, etc.
Then it instructs user in wiring DC mil-
liammeter and shunts. With these ex-
eriments completed, voltage, resistance,
and Ohm’s Law are explained, and user
wires voltmeter and ohmmeter. With
the completed instrument, user verifies
Ohm’s Law and the Maximum Power
Transfer Theorem. Final chapter has
instructions for checking electrical ap-

A. C. Gilbert's "Erec-Tronic" circuit board.
Each part mounted on "module” to fit evenly-
spaced holes in board and pictorial sheets.

December, 1960

pliances and automobile circuits. User
now has DC VOM, understanding of its
principles and experience in its use,
good grasp of electrical fundamentals.

Assembly and wiring of the kit pre-
sented no serious difficulties. Entire kit
was up to the excellent standard of this
kit pioneer, and instructions thought of
everything—including advising the user
to re-read, repeatedly, any passage he
did not understand at once. “This is
studying.” $19.95.

Allied Radio Corp., 110 N. Western
Avenue, Chicago 80, IlL.: “Knight-kit”
12-in-1 Electronic Lab Kit. Clear, con-
cise manual, and extra, wall-sized
diagram. Uses one 12K5 tube, trans-
former power supply. Chassis board
holds large multilug terminal strips on
which circuits are wired, after prelimi-
nary wiring underneath. Power supply
and tube protected by metal cover. All
circuits are changed by soldering and
unsoldering leads from lug strips. Care
should be taken not to get leads too
short in preliminary wiring, especially
in power- [Continued on page 97]

Heart of "Erec-Tronic” system is snap-on

"Jiffy Clip” which attaches to pins on each
module. Each pin easily holds several clips.

www.americanradiohistorv:com
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Voice Control
Your Model Trains

Simple commands mysteriously start, stop, and

reverse your trains without touching a switch!

By R. Goldring

Thrill the junior railroad tycoon in your

family with this easy to construct elec-

tric train voice control. By choosing

your words, as you speak into the

mike, you can control the move-

ments of an electric train as if

it were your slave.

f After the train set is put away,

you will find many uses around

: your home for this versatile device.

4 Just to name a few: a “baby sitter”

. that will signal you in another room

when the baby is crying, a door lock

control or horn-operated garage door

opener. Since most “O” gauge and some

“HO” gauge electric trains have a three-

position stepping relay in the locomotive to

control train direction, the voice-control relay will cycle the train

from forward, to stop, to reverse, and back to forward by simply
interrupting the power.

The voice control responds to single syllables, in effect “pushing
the button” once for each syllable spoken into the mike. Compose
your commands of one syllable words, such as “go,” ‘“halt,”
“now back.” Avoid the word “stop,” because the sibilant “s” acts
as a separate syllable and tends to trigger the circuit by itself.

Remember the “forward-stop-reverse-stop” cycle when com-
posing a command. One syllable will always stop a moving train,
regardless of direction of motion, while two syllables will reverse
the direction of motion. For example, if the train is going forward,
“go back” will reverse it, and “for-ward” will set it going forward
again.

Transistors Q1 and Q2 amplify the output from the carbon mi-
crophone. The resulting audio frequency alternating current is
rectified by diode CD1 and filtered by electrolytic capacitor C2.
The DC produced is applied to the base of power transistor Q3
and is amplified, pulling in relay RY1, opening the train power
circuit and causing the train’s stepping relay to advance one
position for every syllable spoken into the microphone.

Potentiometer R2 serves as a volume control, varying the

36
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Retay RY1 is boited to cutout
of Bakelite subchassis board.
Both audio transistors plug in-
to surface mounting sockets.
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sensitivity of the circuit. The AC power
supply incorporated may be replaced by
a standard 7.5-volt radio “C” battery, if
desired.

The amplifier is constructed on a per-
forated Bakelite subchassis which is
bolted to the case using insulating
spacers. Scockets are used for the two
audio transistors, Q1, Q2 and flea clips
serve as terminal points for wiring on
the subchassis.

For manual operation there is a push-
button switch (PB1) inserted in series
with R1 and J2. It interrupts the power
when pushed, allowing conventional op-
eration of the train set without remow-
ing the voice-control device from the
circuit.

A pilot lamp (PL1) flashes each time
the relay closes indicating proper opera-
tion of the unit. -§

38

L7V AC

PARTS LIST

Resistors: Yp-watt, 10%

RI—1,000 ohm

R2—5,000 ohm miniature potentiometer
R3—10,000 ohm

R4—1,000 ohm

R5—4,700 ohm

R6—100,000 ohm

Capacitors: 15-volt miniature electrolytic

C3—500 mf

Q1,92—CK722 transistor

©3—2N307 transistor

Tl—transistor driver transformer 10,000 ohm pri-
mary; 2,000 ohm secondary. (Lafayette TR 96 or
equiv.).

T2—filament transformer 126 v @ 2 amp

RY1—6-YDC relay DPDT, (Potter & Brumfield KA
11D or equiv.).

SR1—&5 ma selenium rectifier

CDl-—germanium diode—IN&67A or IN34A

SWI1—SPST toggle switch 5

PBI—SPST push button switch, normally closed

PLI—I17-volt neon lamp pilot assembly

PL2—No. 47 pilot famp and assembly

I—-chesf)mike Burstein-Applebee Co. Stock 17822
(51.95

Misc.—7"x5"x3” aluminum case (8ud CU-2108); per-

forated Bakelite board, flea clips, transistor
sockets, hardware, etc.

Electronics Illustrated
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Interior view. Observe polarity of rectifiers and electrolytics.
SR1 is mounted on bracket with screw holding ane side of T2.

Input audio is amplified by @1, @2 rectified by disde CD1, reampli-
fied by @3 to operate relay RY1. Switch PBY provides manual control.

December, 1960 39
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Electronic Roulette Wheel

An advanced Christmas project that will provide

40

you and yours with hours of electronic enjoyment.

By Ronald Benrey

LACE your bets,” the croupier cries as he prepares to start

the electronic roulette wheel spinning. Players weigh the
probabilities carefully, and place electric “poker chips” on the
numbers of their choice.

Everyone is tense as the croupier presses the “play” button.
The “wheel” spins, quickly at first, then more slowly, a moving
light replacing the conventional metal ball. After a few seconds
the “wheel” comes to a halt—one light remains lit, and a poker
chip glows brightly; almost as brightly as the winner, who is
busy raking in his new-won loot.

The heart of this intriguing electronic casino is an electro-
mechanical device known as a stepping relay. It is actually a
multi-pole rotary switch that advances one position every time
a pulse of current is sent through a solenoid. By connecting the
switch terminals to individual lamps and a power supply, and
arranging the lamps in a circular array, the light will move, in
a rotary manner, about the lamp array.

The stepping relay Fig. 1 is advanced by the pulser unit Fig. 2.
This device feeds correct voltage pulses to the pulse coil. The
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Adjustment of reset coil
RY3B spring with long nose
pliers may be necessary.

Remote switch S8 connects
to panel jack J1. Operates
table manually if desired.

Fig. 1 Stepping relay, RY3
is an electro-mechanical
switch which cycles lamps.
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Fig. 2. Pulser circuit. This ad-
vances stepping relay via RY1.
Pulse rate is controlled by vary-
ing R3. For proper operation, ob-
serve correct polarity of units.

step rate, or the number of times per
minute that the relay advances, can be
controlled automatically or manually
by varying S7 and R3. In automatic
position the pulse output rate starts fast

and slows down, finally stopping. In the
manual position, the “wheel” remains
in continuous motion, the speed being
controlled by a panel mounted poten-
tiometer R3.

RI—1200 ohms

R2—33,000 ohms 3

R3—.25 megohm linear taper potentiometer

C1—50 mf, 25 volt electrolytic

C2—.5 mf, 150 volts or higher

C3—10 mf, 25 volt electrolytic

Q1—CK-722 transistor

Q2—2N44

Q3—2N35

RY|—SPDT relay 5,000 ohm coil (Lafayette F-260)

Bi—battery 22.5 volts (Burgess YI5 or equiv.)

Relay Control Circuit—Gaming Table

RY2—relay, 6 YDC coil (Guardian Series 200 or
equiv.)

Time Delay Relay {Amperite 6CI5)

S$1—SPST pushbutton switch (Hart & Hegeman
3391GL or equiv.)

SW-69 or equiv.)
S$3—DPDT toggle switch
$4,55—SPST toggle switch

PARTS LIST
Pulse Unit:

$2,S6—SPST intercom type lever switch (Lafayette:

S7—4PDT telephone lever switch (Lafayette SW-20)
Ji—Open-circuit phone jack with insulating
shoulder washers
J2-Jil—miniature phone jacks
SOl—wheel connection socket, 15 contact panel
type {Cinch Jones S-315AB)
SO2—A4-contact panel socket (Cinch Jones 5-304-AB)
Pl—I15 contact plug (Cinch Jones P-315-CCT)
P2—A4-contact power plug (Cinch Jones P-304-CCT)
RY3—stepping relay, 3 deck; 10 position (available
from Advance Electronics Co., 6 West Broadway,
New York 7, N. Y. approx. $7.95
B2—battery, 12 volt
B3—battery, 6 volt
Number Lights—Eight 6.3 volt bulbs and sockets
Misc.—Perforatad board, battery holder, flea ¢lips,
transistor sockets, terminal post, 12 con-
ductor cable, 4 conductor cable, hardware.
Paint, chassis and wheel construction mate-
rials are left to choice

December, 1960
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Fig. 3. Roulette wheel. Pilot lamps in circular
.array replace moving metal ball normally
used. Plug P1 is wired for proper sequence.

Assembly

A novice should have no trouble
building the device. All components are
insulated from the chassis.

Each subassembly should be built
separately and checked for correct op-
eration before connected with the other
subassembhlies.

The complete cost of a roulette wheel,
identical to the one pictured, will be
under $40 if all new components are
used, but can be considerably less if
parts are shopped for carefully

44

Assemble and test the pulse unit and
stepping relay first, as together they
comprise the basic “works.”

Stepping relay (RY3) has three
decks or poles with 10 positions on each
deck. It will not reset automatically
from position “10.” A reset coil RY3B
(located closest to the switch bank)
actuates an armature releasing the
wiper returning it to “0.”

Position “10” on the lowest deck is
used to operate reset coil (RY3B) while
the “auxiliary” contact becomes posi-
tion “0.” The auxiliary contact is lo-
cated on the relay frame to the right of
the coils away from the switch decks. It
closes whenever the relay is in position
“0.” RY3 will now cycle from “0”
through “9,” and reset automatically.

RY3B must be modified slightly to
reset properly.

Stretch armature spring of RY3A
(lower of two springs at base of switch
deck) with a pair of needle nose pliers.
Be careful not to overstretch it. Test the
modification by connecting points “X’
and “Y” and “Z” in series with a mo-

[Continued on page 96]

Electronics Illustrated

www americanradiohistorv com


www.americanradiohistory.com

;o SIOzl gTORY L.
N 2
4/_:5: —a= STEPPING RELAY
TO S PULSE COIL
g — - ®
s @ TO JI
FEEEESEEN .
| [}
«8 Wy
s02
uq:)- N
TO RY2
TO RS
‘——.E - T0 ¢c2
s7

T0
o STEPPING RELAY
PULSE AND
RESET COILS

b | L
EIZV 583.—:—
Tay

P2

..__._.§°_T—‘s‘\____— TO SOI PIN IS
TO TIME DELZAY

RELAY PIN

Fig. 4. Switch panel. Blocked letters correspond to same points on their respective
schematics. Batteries Bl and B2 connect to rear terminals on plug P2, lower left.
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Fig. 5. Time elay permits wheel to slow
down before stopping action. Letters coincide
with terminals marked on RY2 diagram.

December, 1960

PLAY NUMBERS e/ 3

<> = INDICATES CONNECTION TO 301 PIN NUMBER

Fig. 6. Board jacks. Poker chips are 6.3 v.
lamps which are connected to miniature panel
jacks. Numbered points relate to socket SO1.
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Kenneth Stevens
at the receiver of his

Right,
home-built
scope,

radio tele-

visible through

garden door behind him.

This is the third instru-

ment he has

constructed.

Below, Stevens inspects

wire-mesh parabola. Box
holds motors and con-

trols that enable 'scope
to track in any part of

sky. Diameter is 22'8".

Photos by B | P S
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Stevens transiates receiver output readings to scale of white dots of
graduated sizes. Using telescope to scan sky or object in view, he can build
up a "picture" of the radio-energy distribution. At right, a moon "picture”
(compared with visible-light photograph) shows reflected energy pattern
at 37,500 mc. The garden radio telescope normally operates at 200 mc, well
within the capabilities of the amateur. Mr. Stevens is a mechanical engineer.

in his garden

Amateur's new radio astronomy technique excites

professional astronomers, gives new way to "'see."

RADIO astronomy is so new that amateurs are few and far
between, and at first glance there seems to be little hope of
the amateur achieving anything worthwhile. In optical as-
tronomy, the amateur with a small telescope is a mainstay: the
professionals will assign him certain variable stars to keep track
of, for instance. Since there are only a few hundred professional
astronomers in the world, the thousands of amateurs are relied
upon for a lot of the legwork. Radic astronomy has been another
matter. Radio telescopes usually consist of immense parabolie
reflectors beyond the resources of the amateur.

Kenneth Stevens of Littleover, Derbyshire, England, not only
built a fine radio telescope, but originated a technique of record-
ing his readings that has caught the attention of scientists at Eng-
land’s Jodrell Bank Observatory, where the first of the giant radio
telescopes was set up, and which is the “capital” of the world’s
radio astronomy. Said one of the scientists recently, “We are
most interested in what Mr. Stevens is doing and have asked him
for regular reports. They will receive [Continued on page 113]
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America has many

Skilled Rocket Amateurs

A reply to last month's account of frivolity and
fireworks: our serious amateurs are second to none,

have impressive achievements and scientific spirit.

By Bertrand R. Brinley
Major, U. S. Army Reserve

WTHEN I read Lloyd Mallan’s article on amateur rocketry in
last month’s EI, I imagined an English journalist reporting
on his first sight of American baseball. This is what he mightwrite
for his readers back in England:

“To begin with, there wasn’t a player on the diamond over five
feet tall—except for one huge oaf who was doing the bowling (or
pitching) for the team that eventually emerged the winner.
Without exception the players were woefully inept. They allowed
routine ground balls to trickle through their legs, and they were
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Members of Redkey Explorer Post
2214, Rochester, Indiana, in block-
heuse of their firlng range (ogposite
pagel. Routines are scientific, safe.

Statiz test of nozzle by Redkey group.
Night firing improves photographic
retords kept of all tests for amalysis
and study of successes and failures.

The group has an occasional fixzle,
but instrumentation and photography
show way to success. Photes are
mode from inside the blockhouse.

Explcsion had damaged launcher and
pad, shock wave caused audible
sound in 96% soundproof bleckhouse.
Safe routine made "failu